
HAL Id: inria-00072929
https://inria.hal.science/inria-00072929v1

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Model Based Detection of Tubular Structures in 3D
Images

Karl Krissian, Grégoire Malandain, Nicholas Ayache, Régis Vaillant, Yves
Trousset

To cite this version:
Karl Krissian, Grégoire Malandain, Nicholas Ayache, Régis Vaillant, Yves Trousset. Model Based
Detection of Tubular Structures in 3D Images. RR-3736, INRIA. 1999. �inria-00072929�

https://inria.hal.science/inria-00072929v1
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  
de  r ech er ch e 

THÈME 3

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Model Based Detection of Tubular Structures in 3D
Images

Karl Krissian — Grégoire Malandain — Nicholas Ayache —

Régis Vaillant — Yves Trousset

N° 3736

July 1999





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)

Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65

���������
	�����������������������������! 
"$#%"$�&��')(*��'�"+�,�-"$'���.�&��/��
0213��4���

57698;:�5<8>=@?>?>=A69BDC,E78;FHGJI9=A8;KMLN69:A69B�OP69=@BDCPQ$=@RTS�IJ:A69?+UWV269RTS�KXC
Y+FZGJ=A?�[�69=@:@:\69B2]MC�^�_9KH?+`a8;IJb�?>?;KZ]

cedgf&hji�k�lnmpoHqri;sutZvwquxzyZo+dgyZh*hji&{\h�t|v}d~xzogiZ�
x�h�t��Zi;�;���gy|ogog�;i;�;�gv�yZogo~t�x��u�rt|o~v�i>�

��sry|��i�q��P�gx��gt|�gsri
��t��g�9y|srq���i�sri>v}dgi&s}v}dgi�o9�-k��TkZ��l����~�z�7�>�|�Z��l��Z�*��t��|i>�

 $¡�¢;£&¤T¥g¦|£|§�¨ i�qui;v�qrx�y|o%y�©-qr�gª~�g��t|s��«qrsu�~vwqu�gsri>�exzo<k ¨ xzh�t|�|i;�ex���t�o%x�hj��yZs«q}t�oHq�x��u�«�~iW©¬y|s�Tt|�uv��g��t�s
hji>��x�v;t���x�h�t��Zxzog��®$¯°i±�gsui;�ri&oHq�x�o²qrdgx���sui&�9y|srq�t�o
i&³�qri&o��«x�y|o²y�©�t<�~sri;Hx�y|���W´µyZsr¶°��y|ogi�ª���qrdgi
�ut�hji�t��gqrdgyZsu�¸· ¹�º<»��Z¼¾½\®�ced~iW©¬y|���zyT´�x�og�*xzhj�gsuyT|i;h*i;oHqu��d~t¾|iWª9i&i;o���yZogi|¿

À t*ª�i&q«qri;s��«qutTqui�y�©�qrdgi�t|s«q>�

À t�h*y���xzÁ�v;tTqrx�y|o�y�©µqrdgi�sui;�r��yZo~�ri�©¬�go~v�qrx�y|o²ª��<xzoHqusry����~v&xzo~�%t�v�y�i&Â�v&xzi;oHqWÃ�´�dgyH�«i*Tt����gijx��
��i;�g�~v�i>�+©¬suy|hÄqrdgi�hjy���i&�\�

À t�o7i&³���i;srx�hji&oHqut|���«qr�~���%yZoM�«��oHqrd~i�qrx�v�x�h�t��Zi;��´�xzqrd+���go~vwquxzyZo~�;��q}t�og�Zi&oHqa�«qrsu�~vwqu�gsui;�;�9�«qrsu�~vw{
qr�gsui;�µ´�xzqrd±Tt�su��xzo~����x�t�hji�qui&s}�&�Ht�o~�jqu�gªg�g��t�s���qusr��vwqr�~sri>��´�xzqrd�ÅWt|�~�u�«x�t�o�{Æ��xz¶Zi�v�suyZ�u��{p�«i>vwquxzyZo~�
y|s,Çrv�yZoHZy|��|i>��ª~t�sr{Æ�zx�¶|i�È¸v�suyZ�u��{p�ri;vwquxzyZo~�;�

À t�o%i�³��9i&suxzhji;oZq}t��2�«qr�~���$y|o%tj�gd~t|oZquy|hÄx�h�t��ZiWt|o~�$y|o�sri>t��2É�{Æs}t¾�±t�o~�%º<��»Êx�h�t��|i>�&®

Ë<ÌHÍJÎuÏ�Ð ¤TÑ-¢|§ Á��Òqui&suxzog���g|i>�r�ri&�2��i&qri>vwqrx�y|o��gh��g�zqrx��uv&t���i�t�o~t|�z���rx��;���«i;�|hji&oHq}tTqrx�y|o



���������;������-����� ��� ���������,�-�������$� 2�-'-"$����"+'-�� �-"$#%"$�&����'-�� �$� �+
���� �&1 ��4��� /��

��� ¢���� � §
	 t��g��qri>vwquxzyZo°��i>���«qrsu�~vwqu�gsri>�aqr�gªg�~��t|xzsui;���gt|o~�W��i;��x�h�t��|i>�aqrsux���x�hji&o~�rx�y|ogogi;�z��i;�Wi>��q
�~ogi,q��|v}dgi�x�h*�9y|srqut|oHqri���yZ�gsP�� x�hjt|�|i;srx�i,hj�;�gx�v;t���iµTt|�uv��~��t|xzsui|®��µies}t��g�9y|srq�i>��qP�go~iµi&³Hqui&o~�rx�y|o �� �go
qusut¾Tt|xz���~sr�>v��;�gi&oHq��~t�s��zi>��h��&hji;� t���qui&�gs}��· ¹�º<»��Z¼¾½Æ® 	 i;��h*y���xzÁ�v;tTqrx�y|o���i�q���i;� t�hj�&��x�y|s}tTqrx�y|o��
�r�gx�Tt�oHqri>�ey|oHq���qr��su�;t|�zx��r�&i;�;¿

À �go%��q}tTq���iW�� t|s«q��g���~�����&qut|xz���z�Z�

À �gogi¸hjy��gxÒÁ�v;tTquxzyZo+��i���t�©¬y|o~v�qrx�y|o+��iasr�;��yZo~�ri��~t|sµ�� x�oHqrsuy����~vwquxzyZo+�� �go$v&y�i�Â±v�x�i&oHqµÃ��Z�~x9i>��q
v}dgy|x��rx2i&o�©¬y|o~v�qrx�y|o%���%hjy��gf&��i|�

À �gogi°��qu�~��i°i�³����;srx�hji&oHqut|�zi°�«�~s���i>�+x�h�t��Zi;�+�r��oHqrdg�&qrx��Z�~i;�%v�yZoZqui&o~t|oHq$��i;� ��yZo~vwquxzyZo~�&�a��i;�
��qusr��vwqr�~sri>�Jqut|og�|i;oZqui;�;�>�gi;� �«qrsu�~vwqu�gsui;� ��iµ��x�t|hjf�qrsui�ogyZo�v�y|o���q}t�oHq;�¾��i;����qusr��vwqr�~sri>�9qr�gªg�~��t|xzsui;�
��i��ri;vwquxzyZo$�Ht��~�u�rxzi;ogogi¸y|�±Ç�ª�t�sr{Æv&y|o�|yZ�z�g�;iwÈw�

À �gogi��&qr�~��i�i&³����;srx�hji&oHqut|�zi��r�gs��gogi�x�h�t��|i���iW©@t|oHq��|hjiWi�q��r�gs���i>��x�hjt|�|i>�esr�;i&���zi>�ey|ª�qui&o��gi;�
�~t�s�s}t¾�|yZo~�µÉ�y|���~t�s�su�;�ry|o~t|o~v�i¸h�t��Zog��qux��H�giZ®

�DÐ £>¢ Î ¦�� � ¢�§ Á~�zqrs}t��Zi|������qui;v�qrx�y|o<��i�Tt�x��r�ri;t|��³2��t�o~t|�z���riah �g�ÒquxÒ{Æ�;v}d~i&���ziZ�g�«i;�|hji&oHqut�qrx�y|o



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ k

/ 0J����'-���%"+�,�-��� �

02130 46587!9;:=<>7!935@?
mpo qrd~x��P��t��9i&s>��´µie�gsui;�ri&oHq�t¸ogi&´ hji�qrd~y�� ©¬yZs��«i;�|hji&oHqut�qrx�y|o*t�o~�*��i�qui;v�qrx�y|o*y�©9qr�gªg�~��t|s���qusr�~v�qr�gsui;�
x�o$k ¨ xzh�t|�|i;�;®�»��zqrdgyZ�g�|d+qrdgiW�gsuy|�9yZ�ri;��hji&qrdgy���v&t�o+ª�i�t��~�g�zx�i;�±qryjt�o���¶�xzo��±y�©-k ¨ x�hjt|�|iZ�Zxzq�x��
i>�«�9i;v&x�t|�z���*�~�«i&©¬�g��©¬y|se��i�qui;vwquxzyZo±y�© TtZ�rv&�g��t|s�ogi&q�´µyZsr¶*xzo+h*i>��x�v&t��9x�hjt|�|i>�&®�»�o+tZv&v&�gsut�qri��gi�qri>vwquxzyZo
y|© qrd~iaTt|�uv��~��t|sµogi&q�´µyZsr¶jx�o+hji;�gx�v;t��Jxzh�t|�|i;�,©¬suy|h Tt�suxzyZ�~�µy|su�Zt�o��BA¬��x�|i&s>���z�~og�Z�;��ªgsut|xzoDC,v;t�o+d~i&���
�~dH���rx�v&x�t|o~�jx�o qrdgi7�~��t|ogogx�og�
y�©��«�~sr�Zx�v;t���y|�9i&s}tTquxzyZo~�;® ced��~�;� �H�~t|oHqrxzÁ�v&t�qrx�y|o qry�y|���±t�sui<ogi;i;��i>�
ª9i;v;t��~�ri qrdgij�go~�gi&s}��q}t�o~��x�og�%y�©�k ¨ x�hjt|�|i>�ax�����xzÂ±v��g�zq�t�o~���x��r�~t���xFE;tTquxzyZo7quyHyZ���Wt|sri*ogy�q�t|�z´et¾���
�r��Â±v�x�i&oHq�quy±�gsuyT�x���i¸qudgi�ogi>v�i>�r�ut�su�±x�o�©¬y|suh�tTqrx�y|o�®�cedgyH�«i��Z��t�oHqrxzÁ�v&t�qrx�y|o�qry�yZ����v;t�o<ª9i�y|ªgqut�x�ogi>�
ª��+�gi�qri>vwquxzyZo�y|©�Zi;�u�«i;���ev�i;oHqri&su��xzogi>��t�o~�%�ri&�Zh*i;oHqutTquxzyZo+y|©-Tt|�uv��~��t|s�o~i�q�´�y|su¶��;®

021�G H�I!JK:L9�5NMBOQPQ52I!R
»�v}d�t����zi;og�|i¸xzo%�gsuy�v�i>�r�rxzo~� y|©�Tt|�uv��g��t�s�x�h�t��Zi;��x���qry���i�qui;v�q�|i;�u�ri&���µy|©��gxTSJi&sui&oHq��rx&E;i;�;®�»Ê´et¾�jqry
q}t�¶Zi�xzoHquy$t|v;v�yZ�goHq�qrdgi Tt�su�Hx�og�+�rxFE&i�y|©P|i;�u�ri&����x�o<qrdgi*x�hjt|�|i�x���qry$t|�g�g����t+h��g�zqrx��uv&t���i�t|o~t������«x��&®
º<�g�Òqux��uv&t|�ziet�o�t������rx���t|�z��yT´�� quy¸�gi�qri>vwq��«qrsu�~vwqu�gsri>��y|©~Tt�suxzyZ�~�-�«xFE&i>�-tZv&v&y|s}��xzo~��qryaqrd~i��uv&t|�zietTq�´�dgx�v}d
qudgi&���|x�|i�t±hjt�³�xzh�t���sri>�«�9y|o~�ri|®�¯°i��«��v&v�i>�r�rx�|i&���+�~sri>�«i;oZq�qudgi�ogy|qrx�y|o~��y�©��zx�ogi>t�sa�uv&t|�zi&{Æ�r�~tZv�i|��y|©
hji>��x�t|�zo~i;�u��t�o~�$srx����Zi|�gt�o��+�gsui&�x�y|�~�e´�y|su¶±��i>��x�v;tTqui;�+qry�|i>�r�ri&�2��i&qri>vwqrx�y|o�®

UDVXWYV�U Z@[�\ Ì ¥�¤^]�¦|¥ � ÌZÎ ]`_�¥g¦ Ì
¯ d~i&oMt|�g�g���Hx�og�+t+h��g�zqrx��uv&t���i�t|o~t������«x���quy$t�o<x�h�t��Zi|��qrdgi �~�«i y�©Pqudgi v&y|o�|yZ�z��quxzyZo<�gsuy��g�~vwq�´�xzqrd
t%ÅWt����r�rx�t|oM¶Zi&suogi&�Pt�o��Mxzqu�W��xzo~i;t�sW�~t|s«qux�t|����i&sux�¾t�qrx�|i>��d~tZ�Wª�i;i&o²�«d~yT´�o7qry%ª9i*qrdgi�yZog�z�<´et¾�%qry
i;o~�r�gsri�qrdgi�©¬y|���zyT´�x�og���gsuy|�9i&srqrx�i;�;¿µ��x�ogi;t|srxzq��|��xzo�Tt�sux�t|o~v�i��~o~��i&s�qrs}t�o~�r��tTqrx�y|oaAA�«��tTqrx�t��-�«d~xÒ© q¸xzo�Tt�suxÒ{
t|o~v�i�Cw� x�o�Tt�sux�t|o~v�ij�go~�gi&s�suy�qut�qrx�y|obA¬x��«y|qrsuy|���!Cw��t|o~�°xzo�Tt�sux�t|o~v�i*�go~�gi&s�sui;�uv&t���x�og��· ¹ayHi>¼���� 	 xzo����g�
c�q�d���¹�º<�fe>½Æ®gc-��y|s}t|v}¶<i�q*t��\®M· c�q�d���¹�º7�he>½e�«dgyT´Dqrd~t�q�qrd~i�i&|yZ�z�gqrx�y|o°qrdgsuy|�~�|d²�rv;t���i;��v;t�o²ª�i
´�suxzq«qri;o
�~�rxzog�%q�´�y7��x�hji&o~�rxzyZog��i;�u��Tt�sux�t|ªg�zi>�jilk�i@m�t�o���nKk(o ª��7qudgi±hji;t|o~��y|©�qudgi+�Pxz{\qrdgi;y|sui&h
´�d~x�v}d!��q}tTqri>� qrd~t�qp�q�� %�D���������r��s%�(�t'.���&�����$vu#shw�,�����(���f"����',x��f",�&�$^y� z,��"{�|�}�
����u%���D�h�$�#�����g��sz�
�$sz�������g�3�q�(�}y~�$�-,���(�D���@ %�#�}��w®�o ��i;ogy�qui;�¸qudgi±��q}t�o~�~t�s}����i;�x�t�qrx�y|o°y�©,qudgi+ÅWt����r�rx�t|oM¶Zi&suogi&�\�`i@m
x��Wqudgi±sui;�r��yZo~�«ijyZª�qut|xzogi>�°©¬sryZh qudgi±x�ogxÒqux�t|��x�hjt|�|i±t|o~�QiÊx���qrdgi±sui;�r�9y|o~�rijy|ª�q}t�x�ogi;�²tTq*t<�rv;t���i
�8� oK�Z®

mpo%dgx���´�y|su¶��µy|o<�uv&t|�zi&{Æ�r�~t|v&i�qudgi&yZsr�7· 	 x�o~�|�g� 	 x�o~�Z�¾½\� 	 x�o~��i&ª9i&su���«d~yT´��,qudgi�ogi>v�i;�u�rxÒq��±y|©�ogyZs«{
h�t|�zxFE&x�og��qudgia�gi&suxzTtTquxzZi;�,y�© qudgiax�h�t��Zi�xzo+qrdgiah��g�zqrx��uv&t���iat|o~t������«x��;®�d�iax�oHqrsuy��g�~v�i>�Pqrd~iaogy|qrx�y|o±y|©
� {Æogy|suh�t���x&E;i;�±��i;srx�TtTquxzZi;�;¿ �

��� �f�
���3�{� ��� �
�
� A���C

¯ d~i&o�qudgi��~t|sut|hji�qri;s � i��H�~t����Py|o~i|�Zqrdgiaogy|suh�t���x&E>tTqrx�y|oji;o~�«�~sri>�Pxzo�Tt�sux�t�o~v&i��go~��i;s,x�h�t��|i�sri>�rv;t��z{
x�og����´�dgx�v}d%x���v�yZh*��tTqrx�ªg��iW´�xÒqud$qudgi���x�hji&o~�rxzyZog��i;�u�e¾t|srx�t�ª~�zi�� � n
k(o�¿�#�

�
� �

�D�
�
n
�
n�
� � o

�D�
�
n

�>���(�-�$���,�



� �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

d�yT´µi;|i&s>�H©¬y|s�v&i&srqut�x�o%�«�9i;v&xÒÁ�vaq}t|�r¶�A¬i&³HqusutZvwquxzyZo$y|©=e ¨ ªg�zyZª ��y�©�i;�g�|i;�;��y�©2e ¨ sux��g�|i;��Cw� 	 xzo���i�{
ª9i&su�+�«qr�~�gxzi>�7y|o7t|o~t����Hqrx�v&t|��hjy���i&����qudgi*sri;��t�qrx�y|o~�rdgx��<ª�i&q�´µi;i&o<qudgi �uv&t|�zi*tTqa´�d~x�v}d7t|o7y|ª���i>vwq¸x��
�gi�qri>vwqui;� A¬�|x�|i>�µqrdgi�h�tT³�x�h�t��Jsri>�«�9y|o��«i�Cw��qrd~i¸o~y|suhjt|�zxFE;t�qrx�y|o$�~t�s}t�hji�qui&s � �gt|o~�+qrdgiWy|ªg��i;vwq��rx&E;i|�
´�d~x�v}d%v&t|o$��i;tZ�+quy�v}dgy�yZ�riay|qrdgi;s�¾t|�z�~i;�e©¬yZs � ®

mpoWqudgiP©¬y|����yT´�xzog���;´�iP´�x��z�Zxzhj�g��x�v&xÒqu�z�W�r�g�g�9yZ�riPqrd~t�q qrd~i,�rv;t���i�{p�«��t|v�i��~�ri;�¸x�� ��xzo~i;t�s�t�o~�¸y|ªgqut�x�ogi>�
©¬suy|h.ÅWt��~�u�«x�t�o%v�yZo�|y|����quxzyZo+y�©�qrdgi�x�h�t��ZiWt|o~�$xÒq}����i&sux�¾t�qrx�|i>�&®

UDVXWYVXW � Ì Ñ [ ¥ � \ Ì ¢>¢
��x&E;i&s�i&qat��\®�· ��� �lc�����½��~�«i>��qudgi�ogy�quxzyZo<xzoHqusry����~v&i;��ª�������gh · ���z���H�H�����W�T¼T½�xzo<yZsu��i;seqry±v}d~t|s«{
tZvwqui&sux&E;i�qrdgij�rd~t��9i�y|©,t�o7yZª���i;v�qaª���qrdgi*hji;t�o���y|©�h*i>��x�t���tT³�x��¸v�yZoHqut�x�ogx�og�±´�x���qrd�xzog©¬y|suhjt�qrx�y|o ®
mpo e ¨ xzh�t��Zi;�;�������gh)��i�Á�ogi;�7qrdgi h*i>��x�t���tT³�x��at|��qrdgi �zy�v&�~��y|©,v�i;oZqui&s}��y|©,��x��r¶���y|©�h�tT³�xzh�t|� Ágq
´�xzqrd~xzo%t�o±yZª���i;v�q;®�º<t|¶Hx�og�*�~�riay|© qrdgiq"{�( %�
���(',�}�
�,�,´�d~x�v}d$h*i>t|�r�gsui;�,qrdgi¸�gsui;�ri&o~v&i�y�©-v�y|oHquy|�gs}�&�
��x&E;i&sWi�q�t��\®���i�Á~o~i�qudgi hji>��x�t|�PtT³�x��;�Jt�o~�7qrdgi;o7qrd~i*h �g�zqrx��rv;t���i�hji;��x�t��Pt�³�x���AAº7º<»*C�´�d~x�v}d°��i�{
Á�ogi;��ª�y|qrd%qrd~i v�i;oHqrs}t���t�³�x���t|o~��qrdgi ´�x���qrd7y|©�yZª���i;v�qu�;®*�p�������(� �
�,��tTq¸tj�|x�|i&o<�9y|x�oHqat�o��<�rv;t���i
����n����.o����2h*i>t|�r�gsui;��qrdgi���i;�|sui&iµy�©�ª9i&��y|o~�|x�og�ay|©~qudgi���yZxzoHq8n��%qry¸qrdgiehji;�gx�t|�gtT³�x��-y|©~qrd~i�yZª���i;v�q;®
mpo!· ��� �lc-�|�T½Æ� xÒq�x�����i�Á�ogi;�°t|�aqrd~i*x�oHqri;�|s}tTqrx�y|oMyT|i&sW�r�~t|v&i|� �uv&t���ijt�o~�°��x�sri>vwqrx�y|o�y�©µt�´�i&x��|dHqri>�
ª9y|�~o~�gt�sux�ogi;�u������n � �3n����.o � �.o����3����������n �
�{o����3�����r�H´�dgi;sri�qudgi�´�i&x��|dHq��nx���hjt�³�xzh �gh�´�d~i&o ¿
n �!x���tTqat��gx��«qut|o~v�iW©¬suy|h n � �gsuy|�9y|srqrx�y|o~t|��quy o�� ´�xÒqud7t�v�y|o���q}t�oHq�y�©P�gsuy|�9y|srqrx�y|o~t|�zxzq��"!J�Do � x��
�~sryZ��yZs«quxzyZo~t���qry|o�� ´�xzqrd²t$v&y|o~�«qut|oHq¸y|©µ�gsuy|�9y|srqrx�y|o~t|�zxzq��$#T��t|o~�p��� d~t|�aqrd~ij�ut�hji*y|suxzi;oHqutTquxzyZo
t|o~����xzsui;v�qrx�y|o%t|� n �&%�n � ®

mpoMt+hjy|sui�sri>v�i;oZqa´µyZsr¶°· �,�2cPº<�|¼�½\�9qrd~i&�%�|i;ogi&s}t���x&E;i;��qudgx��aogy|qrx�y|o ®¸cedgi�hji;�gx�t|�zogi>�r�av&t|o7ª�i
�gi�Á~ogi>�%t|��tjv�yZoHZy|����qrx�y|o$�gsuy��g�~vwq�y�©-qrd~i�xzogxzqrx�t��2x�h�t��Zi¸´�xzqrd<t*¶|i;sro~i&��'(��n)�{o*�r¿

����n)�.o*� �
�
��n)��+,'(��n)�.o*�

c�y�i;o~�«�~sri�qrdgia�gsryZ��i;s«quxzi>��y|© xzo�Tt�sux�t|o~v�i��go~��i;sµsuy�q}tTqrx�y|o���qrs}t�o��«��tTquxzyZo �Zt|o~��sui;�uv&t���x�og�~�-' x��,ª~tZ�«i>�
yZojogy|suh�t���x&E;i;�jÅWt��~�u�«x�t�oj��i;srx�TtTqrx�|i>��y�©2x�oZqui&o~�rxzq��|�Zv&y|hj�g��qui;�jtTq,t��gx��«qut|o~v�ie©¬suy|h n±�gsuy|�9y|srqrx�y|o~t|�
quy~o�t|o~�%tTq���yH�«xzqrx�y|o���qrd~t�q�t�sui¸suy�q}tTquxzyZo~t����z�jx�o�¾t|srx�t�oHq�sui&��tTqrx�|iaqry~n�®

cedgi;�*v&��tZ�r�rxz©¬��hji;��x�t���ogi>�r��©¬�go~vwquxzyZo�xzo±q�´µy�´et¾���&¿2Á�su�«q;��v�i;oZqusut|�gy|s,y�S2�«i&q,hji;��x�t���ogi;�u�/.H�ri;v&y|o~�2�
��x�ogi;t|s�y|s�t|�~t���quxzZi¸hji>��x�t|�zo~i;�u�&®,0ao%yZogiWd~t�o~� � ¦ Ì \ £&¤T¥ � h*i>��x�t���ogi;�u��x���y|ª�q}t�x�ogi;�$ª��+��y�v&t���xzo�©¬yZs«{
h�t�qrx�y|o �H�~�rxzog�*�«��tTqrx�t��9��i&sux�¾t�qrx�|i>��y�©2qudgi¸xzh�t��Zi�tTqet��9y|x�oHqNn%t�o~�±t �rv;t���iBo�®�132 ¢ Ì £ hji;�gx�t|�zogi>�r�
���«i>��qrd~i ��y�v&t���xFE;tTquxzyZo%y�©�ª9y|�go~�~t�suxzi>��ª��<t¾|i&s}t��Zxzo~�j�r�~t�qrx�t���x�o�©¬yZsrh�tTquxzyZo7t�ª9y|��q*nMyTZi&s��ry|hji�sui�{
�ZxzyZo�´�d~yZ�rijt¾Zi&s}t��Zi�s}t|��x��~�¸x����gsryZ��yZs«quxzyZo~t��-quypo�®0ao�qudgi�y�qudgi&s�d�t�o~�2��hji;��x�t���ogi;�u�Wx����rt|x��Mqry
ª9i � [�\ Ì ¥�¤ ´�dgi;o&' x��¸sutZ��x�t|�z���7�r�Hhjhji�qusrx�v*t�o~�°�gtTq}tT{Æxzo���i&�9i&o~�gi&oHq/.�t|o~� ¥gÑ�¥-_�£ [54 Ì�´�dgi&o6' x��
�~tTqut�{Æ�gi&�9i&o~��i;oHq;®

UDVXWYV87 � [ Ñ*9 Ì ¢ Ð�: � Ì Ñ [ ¥ � \ Ì ¢>¢
ced~i*��x&SJi&sui&oHqW�gi�Á~ogxzqrx�y|o��ay|©,sux����Zi;�at�o~�7qrdgi;xzsWx�oHTt|srx�t�o~v&i��gsuy|�9i&srqrx�i;�a´µi;sri sri;�xzi;´µi>�<ª��7�Pª�i;sr���
i&q�t|�A®e· �,Å�º<���|��½Æ®�cedgi&��t����ry��gsuy|�9yZ�ri�t�o$i�³�qri;o~�«x�y|o�y|© qrd~i¸v&y|o~v&i&��q�y�© sux����Zi;�,y�©���x�hji&o~�rx�y|o";*x�o
< {p��x�hji&o~�rxzyZo~t��Jx�h�t��|i>�&¿
=��
�
�?>n��B�Xt��'.���(�A@;x����  -��� �� %�D�������������CB2�
��� �$�('D>nFEG � �@�(�
�IHJ��>n)�B�X���s%�LKv�$�,���(�py~�(�+',�AM �3�

�
�(�

>nON

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ �

���� %y~�j��sz���@��sz���$���f���-x(�(�  -�$�����H(��>n��j�('.���('{����'.�����(������
	�	�	��� ��� �}��s^����� �����(�;��������f�$�#x���������'� ����� � ����� � � ��� �N�(�
� ���, %y~�t��sz������� ;�� <��
>n �Xv�q',�����h�Bu!�(�}�#� �3����w�u!� < %6;�� �v���D���(�-�Tw~� �! �"�#	�	�	$�&%�')(+*

�
�?>n)� �-, ���D�.�/%10 , N

mpo²qudgi+v�yZoHqri�³�q�y|©eh �g�zqrx��rv;t���i±t�o~t|�z���rx��;��sux��g�|i;��v;t�o²ª9i±i�³�qrs}t|v�qri>��x�o t<�r�~t|v&i�xzo~v&�z����xzo~�<qrdgi
�r�~t�qrx�t��at|o~� �uv&t|�ziM�gxzhji&o��«x�y|o~�;®�ced~ia�^ %� �+�X$�����&�����{�����(�L��Mh�X<· ��� �lc-�|�~��º<� 	 ���g� c��,º<���|��½
yZs±t����«y²v&t|�z��i;� ���('{�jx��+t�o!i�³gt�hj�g��i|® �P³HqusutZvwquxzyZo y|©W�r�~v}d!srx����|i>�jsri��H�gxzsui;���r�9i;v�xzÁ�v%t����|yZsrxzqrd~hj�
· 	 x�o~�Z��� c����,º7�"����c����|¼~�;���2cPº<�Z¼T½�t|�2©¬yZs i�³gt|h*�~�ziPqudgi,�ry�{pv&t|�z��i;�Wº<t�s}v}dgx�og� 	 x�ogi>�P· c�ÅW�fe��>c�ÅW�|k¾½
�gi&suxzZi;��©¬suy|h qudgi�º<t�s}v}dgx�og�jv��gª9i;�¸· 	 ��¼H�>½�t�o~��t��g�~�zx�i;�+©¬y|seh��~�Òqux��uv&t|�ziWv�sui;�«q���x�ogi;�ei&³HqusutZvwquxzyZo+x�o
hji>��x�v;t��2x�h�t��|i>�W· c-x��g�H�>½\®
UDVXWYV32 4 Ð ¤�5 ¢�Ñ Ì Ñ [ ¦Z¥�£ Ì Ñ £ Ð 4 Ì ¢>¢ Ì �,Ñ Ì £ Ì ¦�£ [ Ð \
¯°i$v&y|o~v&i&oHqrs}tTqui�dgi&sui±yZo
´µyZsr¶��W�~�rxzo~�7h��g�zqrx��uv&t���i+t|o~t������«x��W©¬y|s |i>�r�ri&����i�qui;vwquxzyZo ��i;�r��i>v�x�t����z�°x�o
k ¨ �gt|o~���gsuy|�9yZ�rxzog�j��x&S9i;sri;oHq�sri>�«�9y|o~�ria©¬�go~vwquxzyZo~�tA@y|s�hji;��x�t���ogi>�r��Cw®

cedgi$´µyZsr¶�y�©�¹ay|���zi;s�i�qjt��\® · ¹¸Å�6 ¨ �"�¾½µ�gsuy|�9yZ�ri+t<h �g�Òqux��uv&t|�zi+sri>�«�9y|o~�ri±x�o y|s}��i;s�qry°��i�qui;vwq
��x�ogi;t|s$�«qrsu�~vwqu�gsri>��x�o e ¨ xzh�t|�|i;�;® cedgi�sri>�«�9y|o~�ri%©¬�go~v�qrx�y|o ���«i>�+i;xz�Zi&o�|i>vwqryZsu�jy|©�qrdgi d�i>�r�rx�t|o
h�t�qrsuxÒ³*y�©9qrdgiaxzh�t��Zi�qry���i&Á~ogi�t�q�i;tZv}d*�9y|x�oHq,�nt�o�y|sux�i&oHqut�qrx�y|o*y|srqrdgyZ�|y|o�t���ogy�qui;�.7�quy�qrdgiatT³�x��
y|©�t$��y|qri;oZqux�t|�P|i>�r�ri&�-qrd�tTq��|y�i;�aqudgsryZ�g�|d6� ®�c~sryZh qrdgx�����x�sui;vwquxzyZo �Jqrd~ijq�´µy���yZxzoHq}�W�zy�v&t�qri>�MtTq
i��H�~t��9��x��«qut|o~v�iay�©)� x�o�qrdgi¸��x�sri>vwqrx�y|o87�t�sui�ogy|qri;�� � t�o��"� � ®Pcedgiasri>�«�9y|o��«i�t�q,� x��µ��i&Á~ogi>�
ª���qudgi�hjxzo~xzh �gh y|©:9 % % %+;� � � 	<*

�
� � � �=9�k?> % %�%@;� � � >�©¬yZs:A�ECB"� �EDGFH®

cedgi�t���qudgy|s}�2�g�gq�qrd~i,i&hj�gd�t|�rx��2yZoWqrdgi���x��rv&srx�hjxzo~t�qrx�y|o�ª9i�q�´�i&i;o�v�y|oHquy|�gs}� t�o��W|i;�u�ri&��� v�i;oZqui&s}�&®
ced~i&�
�gsuy|�9yZ�ri$t|���ry�t|oXi�³�qui&o~�rxzyZo quy°k ¨ ��ªg��q�´�xzqrdgyZ��q�sri>v�yZh*hji;o~��x�og��t��~t�srqrx�v��~��t|s sui;�r��yZo~�ri
ª9i;v;t��~�riWxzo�qudgx���v&t|�ri|�Hqudgi&sui�t�suiao~y�q�q�´�y*�9y|x�oHqu�ei��Z�~x���x��«qut�oHqeqry"��ªg��q�tjv�x�s}v���i|®

c~y|���zyT´�x�og�<qudgx�� ´�y|su¶9� 	 yZsri;o!E±i&q*t��\® · 	 �,� c��H�;½���i>v�x���i;�²quyM�~�ri±©¬�~s«qudgi&s xzo�©¬yZsrh�t�qrx�y|o²©¬suy|h
qudgi�d�i;�u�rx�t|o+h�tTqusrxz³2¿�xzqu��i&x��|i;o�¾t|�z�~i;�;®�mpo~�gi&i;� �gtT© qri;s�t�c-t¾�H��y|s�i�³��~t|o~�rxzyZo�qryj�«i>v�yZo~��y|s}��i;sµy|© qrdgi
x�h�t��Zi�x�oZqui&o~�rxzq��pA@� �9®KA�ehC3Cw��qudgiWi&x��|i;oHTt|�z�gi>��y|© qrdgijd�i;�u�«x�t�o±h�t�qrsuxÒ³2��´�dgi&o+qrdgi¸�|s}t|�gxzi;oZq�x���´�i;t|¶9�
i&³��gsri>�r�µqudgi��zy�v;t��2Tt�sux�t�qrx�y|o$y�©-qrdgi�x�oHqri&o��«xzq��±x�o$qudgi���x�sri>vwquxzyZo$y|©�qudgi�t|�u�«y�v&x�t�qri;�+i&x��|i;oHZi;v�qry|s}�;®

�
� �IHKJML� � �

�
� � ��HNJ1*

�
L�OH J#�

D L� ( HJ�
�
�ML��HNP��QJ/R � A�e�C

mpoMqrdgx��¸´�t¾�Z�~©¬yZsa´�d~xÒqui*�«qrsu�~vwqu�gsui;�ay|oM�gt|sr¶%ª~tZv}¶��|suy|�go~� ��t � [�\ Ì ¥g¤ ��qusr��vwqr�~sri d~t|��q�´µy$ogi&�HtTquxzZi
t|o~�jdgx��|d±i;xz�Zi&o�Tt����gi;�µt�o~��t�qrdgx�s}��y|ogi�´�dgx�v}d+x��µ�zyT´ x�o+t�ª��«yZ�z��qui�Tt����gi|��t|o~��t _��¬¥ \ ¥�¤ �«qrsu�~vwqu�gsui
d�t|�µy|og����y|ogi¸ogi;�ZtTquxzZiat|o~�±dgx��|d+i&x��|i&o�Tt����giWt�o~��q�´µy*y�qudgi&s��zyT´ i&x��|i&o�Tt����gi>�&®�cedgx��µo~y�qrx�og�*�zi>t|�g�
qudgi&h quy ��i&Á~ogiWt�sui;�r��yZo~�ri�©¬�go~v�qrx�y|o$´�dgx�v}d$��i&�9i&o~�~�µyZo±qudgiai;xz�Zi&o�Tt����gi;�,y�© qudgi�d�i;�u�rx�t|o�hjt�qrsuxÒ³2®
d�yT´µi;|i;s;�Tqudgiat|��qrd~y|s}���«d~yT´!yZog���*t��rx�og�|��i�sui;�r�g�Òqµy|o±t�qudgsui&i���x�hji&o~�rx�y|o~t|�~x�hjt|�|i�´�d~x�v}d±v&y|oHqut|xzo~�
yZog����q�´µy*qu�gªg�g��t�s��«qrsu�~vwqu�gsui;�;®

»�hjy|sui sui;v&i&oHqa´�y|su¶��gy|ogi*ª��S6gtTqry�i�q�t��\®j· 6��T6�»a�|¼g�U6 �a»�¹����;½�t����«y$�gsryZ��yH�«i>��quy�v}dgy�yH�«i�t
sui;�r�9y|o~�ri�©¬�go�vwqrx�y|o�ª~tZ�«i>�±i�³gv&�z�~�rx�|i&���jy|o+qrdgiWi&x��|i;o�¾t|�z�~i;�µy�©�qudgi�d�i;�u�rx�t|o+h�tTqusrxz³2®�ced~i¸v}dgyZx�v&iay|©
qudgi�sui;�r��yZo~�ri�©¬�go~v�qrx�y|o<´�dgx�v}dMv�yZh�ªgx�ogi>�eqrdgi�qrdgsui&i�i&x��|i&o�Tt����gi>��x���dgi&�~srx���qux�v�t�o~�%x���ª~tZ�«i>�%y|o7t|o
i&³���i;srx�hji&oHqut|� ��qu�~���±yZo�Tt|srx�y|�~�ev;t|�ri;��A@v&�gsrZi;�$|i>�r�ri&���&�¾���~o~vwquxzyZo~�ey�©�|i>�r�ri&���{C�®

cedgi*x�oZqui&sui;�«q¸y|©Pqrdgi;xzsW´�y|su¶$x��aqry%�«d~yT´Êqrd~t�qWt$�«x�og�|��i�hji&qrdgy��°v&t�oM�|x�|i&oMsri>�«�g�zqu�ay|o°�«i;|i;sut|�
hjy��gt|�zxzqrx�i;�;¿�º<��»�� ��cÊt|o~�%��quxz���-�gi;�uv�suxzªgx�og����x&S9i;sri;oHqat�o~t�qryZh*x�v&t|���«qrsu�~vwqu�gsri>�&¿,|i;�u�ri&���exzo7ª~sut|xzo �

�>���(�-�$���,�



� �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

ª~sryZo~v}dgx�y|sP��xzZi&s>®�cedgi;xzs�t|�g�gsuyZtZv}d�x��-qry��gsuyT�x���iet¸�x��r�~t���d~i&��� x�o*qrdgi�x�oHqri&su�gsui�q}tTqrx�y|o y�©9qrdgi�x�h�t��Zi
t�© qri;sµÁ��Òqui&suxzog��®8d�yT´�i&|i;s;�Zqrd~i¸x�h�t��Zi;���~�ri;�±x�o$qrdgi;xzs�i&³��9i&sux�h*i;oHqu�e�«i;i&h quy*d�t¾|iat*dgx��|d~i&s��«��tTqrx�t��
sui;�ry|����quxzyZo+qud~t�o%�~�r�~t��2x�h�t��Zi;�e�~�ri;��x�o7v���xzogx�v&t|�2�gs}t|vwqux�v&i|�~t|o~�$qrdgi;xzsat����|y|suxzqrdgh%��´�dgx�v}d%�~�«i>�e|i;sr�
©¬i;´.�gx��uv�sui�qui%�uv&t|�zi>�&�e��y�i;�ro� q+��i�qui;v�q±|i;�u�ri&��tT³�i>�*t|o~� ��y�i;�ro� q+�«i;i&h �r�gxzqut|ªg�zi�©¬yZs+t�o t|v;v��gs}tTqui
i>��quxzh�t�qrx�y|o7y|©�|i;�u�ri&���«xFE&iZ®�mpo7qudgij�rt|h*i*��q}tTqui�y�©�hjx�o~�2�Yc~sut|og�|x�i�q�t��\® · cgs}t|�Z¼>½��~sryZ��yH�«i�t|ogy�qudgi&s
sui;�r�9y|o~�ri�©¬�~o~vwquxzyZo�ª��$xzoHqri;sr�~sri&qrx�og� �Zi&yZh*i&qrsux�v;t����z�jqudgi�i&x��|i;o�¾t|�z�~i;��y�©-qrdgitd�i;�u�«x�t�o�h�tTqusrxz³2®

�a�«x�og�jqrd~i�v���t|�u�«xzÁ�v&t�qrx�y|o$y�©-��x&E;i&s�i&q�t|�A®��gi;�uv�suxzª9i;�$xzo<�ri;v�qrx�y|o°�|® e�® e���t����2qrd~yZ�ri¸´�y|su¶����gsri>�«i;oHq
�gxTSJi&sui&oHqµv}dgyZx�v&i;�,y�©2hji;��x�t���ogi;�u�Pqud~tTq�t�sui����h��u#�+�}x(�,ª9i;v;t��~�ri�qudgi&����i;��i;o~��y|ojqudgi�d�i;�u�«x�t�o�h�t�qrsuxÒ³
x�o�teogyZo�{Æ�r��hjh*i&qrsux�v�´et¾�|�¾t�o��¸t|sriPi;xÒqudgi&s ���$�#��'.���T· 	 �,� c-���H� 6��T6�»a�|¼���cgs}t|�|¼T½Zy|sl��� ����~· ¹¸Å�6 ¨ �"�¾½\®
021�� � 5@?N7zI#9���ML7!9�5@?�OQ<=?�� 52I
	2<8?�93Of<�7%935@?�5��~7
LJ <=I%7!9����3J
ced~i¸v&y|oHqrsuxzª~��qrx�y|o~�µy�©�qrdgx����~t��9i&s>��ª~t|�ri;�+y|o+�~sri;Hx�y|���,´�y|su¶���· ¹�º<»��¸�|¼Zt��g¹�º<»��¸�|¼|ª2��¹�º7»��|¼T½\�
t|sriWq�´�y�©¬yZ��� ® c-x�su�«q;��´µi��gsryZ��yH�«i�tjo~i&´ t|�~t���quxzZi�h*i>��x�t���ogi;�u��hji;tZ�«�gsuiW©¬y|s¸��i�qui;v�qrx�y|o<y�©�qu�gªg�g��t�s
�«qrsu�~v�qr�gsui;�axzo°k ¨ xzh�t|�|i;�;®�cedgi tZ�gt��gqrx�|i��~sryZ��i;s«q��%y�©,qrdgi*hji;��x�t���ogi;�u�ax��aª~t|�ri;�My|o<qudgijv}d~t�s}t|v�{
qui&sux��«qrx�v&��y�©Pqrd~ivd�i>�r�rx�t|o<h�tTqrsuxz³$y�©Pqudgi�x�h�t��|iZ�~xzqu��i&x��|i&o�Zi;vwquy|s}��t�o~�%i;xz�Zi&o�Tt����gi;�;®ecedgi t|o~t����Hqrx�v
�«qr����� y|©JqrdgyH�«i�v}d~t|sutZvwqui&sux��«qrx�v&��yZoj�gxTSJi&sui&oHq,hjy���i&����y|©2|i;�u�ri&���Pxzo�v����~��x�og��i&����xz��qux�v;t��9v�suyZ�u��{p�«i>vwquxzyZo~�
t|o~�7Zi;�u�«i;�-t�³�x��¸v��gsuTtTqu�gsri*�«d~yT´Êqrd~t�q¸i;xz�Zi&o�|i>vwqryZsu�at�o~�M�|s}t|��x�i&oHqWt�sui�hjy|sui �«qut|ªg�zi qrd�t�oMi;xz�Zi&o�{
Tt|�z�gi>�&®¸cedgx��a��i;tZ�g������quy�v}dgy�yH�«i�t|o7y�S2�ri�qas}tTqudgi&s�qrd~t|oMv�i;oHqrs}t��-h*i>��x�t���ogi;�u��sui;�r��yZo~�ri|®�6�i;v�yZo~�2�
´�i����«i¸t��rxzhj�g��i�hjy���i&�9y�©�v&���zx�o~��sux�v;t��9|i>�r�ri&��´�xÒqud$v�x�s}v��g��t�seÅWt��~�u�«x�t�o±v&sryH�r�«{p�«i>vwqrx�y|o*quy��|�~x���iay|�gs
�gi�qri>vwquxzyZo ®µcedgi�t|o~t����Hqrx�v�v�yZh*�~��qut�qrx�y|o<t����zyT´���t��uv&t|�zi&{Æ�ri&��i;v�qrx�y|o�xzo�qudgi��ut�hji�´�t¾�$t|� 	 x�o~��i;ª�i;sr�
· 	 x�o~�Z�¾½\® ¯°i%qrd~i&o i�³��gsui;�u� qrdgi<sui&��tTquxzyZo~�«d~xz�!ª�i&q�´µi;i&o qrdgi<��t�s}t�hji�qui&s}� � ��qudgi7�ri&��i;vwqui;� �uv&t���i|�
t|o~��qrdgi$��qusr�~v�qr�gsui�´�x���qrd t|o~�
v}dgy�yZ�ri*qrdgyH�«i��~t|sut|hji�qri;su��tZv&v&y|s}��xzo~�$quy%qrdgi+h*y���i;�A®^c~sryZh qrd~x��
sui&��tTquxzyZo~�rdgxz���~´�i�h�t�¶|i�t�©¬�g�z�-sui;v�yZo~�«qrsu�~vwquxzyZo�y|©�qrdgi |i;�u�ri&����ogi�q�´�y|su¶J®
0�qudgi&sa´µyZsr¶����gy±ogy�qa�~�«i
t|o$i&³��g�zx�v�xzq�hjy���i&�2quy���i&suxzZiWy|��quxzh�t��2��t�s}t�hji�qui&s}�µy|©�qudgi&x�s�sui;�r��yZo~�«ia©¬�go~v�qrx�y|o ®

cedgi�Á~s}��q<�ri;vwquxzyZo ��i>�rv&srx�ª�i>�$t Á~s}��q<v�����xzo~�gsrx�v&t|�¸v&xzs}v��g��t�s$hjy��gi&��t�o~� q�´µy!��i&suxzZi;� hjy���i;���
qud~tTq�t|sriWv��~srZi;��t�o~�$´�xÒqud%ogy|o�{pv�x�s}v��g��t�seªg��q�i;�z��x���qrx�v&t|� v�suyZ�u��{p�«i>vwquxzyZo ®-ced~yZ�riaqudgi&yZsri&qrx�v&t|�9hjy���i;���
t|sri+�~�«i>�²qry°v�yZh*�~��qri$i&x��|i&o�Tt����gi>��t�o~� i&x��|i&o�Zi;vwquy|s}��y�©�qudgi�d�i;�u�«x�t�o
h�t�qrsuxÒ³ t�o��²qry�xzoHqri;sr�~sri&q
qudgi&x�s,Tt|�z�gi>�,t|o~�*qrdgi;xzs��«i;o~�rxÒquxz�xzq�� ´�xzqrd±sui;�r�9i;vwq,qry�qudgi��9yZ�rxÒquxzyZo�y�©Jqrd~iav��~srsui&oHq��9y|x�oZq>�|qudgi�x�h�t��Zi
x�oHqri;o~�«xzq��|��qrdgies}t|��x��~�-y�©�qrdgi��«qrsu�~vwqu�gsui|�¾qrd~i�|i;�u�ri&��v��gsuTtTqr�~sriZ�|t�o~��qrd~i�o~y|o�{pv�x�suv&�g��t�s�v�suyZ�u���ri;v�qrx�y|o ®
ced~i¸�ri;v&y|o~�$�«i>vwqrx�y|o%��i>�rv&srx�ª�i>�µqrdgiW�gsuy|�9yZ�ri;��hji>t|�r�gsri¸y�©�h*i>��x�t���ogi;�u�&�gt|o~��qudgi�t���quy|h�tTqux�v¸�uv&t���i�{
�ri&��i;v�qrx�y|o�ª~t|�ri;��yZo$qudgi�v�����xzo���srx�v&t|� v�x�suv&�g��t�s�hjy���i&�\®�mÆq�t����ry*�ZxzZi;��qudgi�sui&��tTqrx�y|o��«dgx���ª�i&q�´µi;i&o�qrdgi
�rxFE&i%y�©aqrdgi<�«qrsu�~vwqu�gsri<t|o~�Xxzqu���ri&��i;v�qri>� �uv&t|�ziZ®!�PZi&oHqr��t����z�Z�,xzqji&³��g��t|xzo��*qrdgi%i�³�qusutZvwqrx�y|o y�©¸qrdgi
��y�v&t|�gi�³�qrsui&h�t�t|o~�*qrdgiasri>v�yZo~��qusr��vwqrx�y|oj�«qut��Zi;�;®���³��9i&suxzhji;oZq}�µt|o~�*sri>�«�~�Òq}�,t�sui���i&qut�x���i;�jx�o±tWqrdgx�s}�
�ri;v�qrx�y|o ® 6���oHqrdgi&qrx�vexzh�t|�|i;�Pt|srie�~�ri;� quy�¾t|�zx��gt�qrieqrd~i�t�o~t|�z�Hqux�v;t��g�«qr�~���*t�o~� quy��«dgyT´Xqrdgi�ª9i&d�t¾Hx�y|s
y|©�qrdgi%t����|yZsrxzqrd~h �go���i&sj��x&S9i;sri;oZqj¶�xzo��g��y|©�qr�gª~�g��t|s*�«qrsu�~v�qr�gsui;�;®°�P³��9i&sux�h*i;oHqu� y|oXtM�gd~t�oHquy|h
x�h�t��ZiWt|sri���yZogi¸qry�Tt���x��gtTqui¸yZ�gs�s}t|��x��~�ei;�«qrx�h�tTquxzyZo ®�»��g�~�zx�v&t�qrx�y|o~��yZo$sui;t|�2xzh�t|�|i;�;��qrd�tTq�t�sui�k ¨
sui;v&y|o~�«qrsu�~v�qrx�y|o±y|© qrdgiWªgs}t�x�o+Zi;�u�«i;���,©¬suy|h e ¨ É�{\s}t¾��t�og�ZxzyZ�|s}t��gd~xzi>��t�o~��t ªgsut|xzo%º<��»��gt�suiat����ry
�~sri>�«i;oZqui;�2®�ced~i�|i;�u�ri&�2ogi&q�´µyZsr¶±sui;v&y|o~�«qrsu�~v�qrx�y|o+x���v&y|hj�~t�sui;�+qry����«�~t|� x��«yH�«�gsr©@t|v&i;��sui&o~��i;srx�og�jy|s
º<m�� �x�i&´��;®

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ �

� ( ��"+��� ���!����µ� �+� ��'�����' ����'����a���-������ �����������'-��� 13��������

c~y|���zyT´�x�og��qudgi¸´µyZsr¶jy�©�· 	 �,� c��H�>½\���ri&|i;sut|��t|s«qux�v&�zi>�,d~t¾Zi�ª9i&i&o���i;�gx�v;tTqri>��quy�qudgia�x��«��t���x&E>tTqrx�y|o�y|©
Zi;�u�«i;����tT© qui&s�t h��g�zqrx��uv&t���i¸Á~�zqri&sux�og�~��´�dgyH�«i¸sri>�«�9y|o��«i¸x��ei&³gv����~�«x�|i;�z�jª~tZ�«i>�+yZo±qudgiWi&x��|i&o�Tt����gi>�µy|©
qudgi,x�h�t��Zi2d�i;�u�rx�t|o�hjt�qrsuxÒ³j·<6 ��»a¹��H�;½Æ®�mpo�yZsu�gi&s2quy��go~��i;su�«qut|o~�¸qrd~i,��xzog¶¸ª9i�q�´�i&i&oWqudgi,i;xz�Zi&o�Tt����gi;�
t|o~�%qudgi ��y�v&t|���«qrsu�~vwqu�gsri y�©Pqudgi x�h�t��Zi|�9´µi i&Tt����~tTqui�x�o7qudgx��¸�ri;vwquxzyZo<qrd~i*t|o~t����Hqrx�v�i�³��gsui;�u�«x�y|o<y|©
qudgi;�ri+i;xz�Zi&o�Tt����gi;��©¬y|sj�«i;|i;sut|�Pqrdgi;y|sui�qux�v;t��,hjy���i;���j��i;srx�|i>�°©¬sryZh t��«x�hj�g��i$v�����xzo���srx�v&t|�µv&xzs}v��g��t�s
hjy���i;�A®�cedgi�v&sryH�r�«{Æ�ri;v�qrx�y|o$xzo�i;tZv}d$hjy���i&��x��ei;xÒqudgi&s�tjv&xzs}v��g��t�seyZs�t�o�i&���zx���qrx�v&t|��ÅWt����r�rx�t|o+ªg��y|ª�®
¯°ie���~�«q��gsui;�ri&oHq�dgi&sui¸qrdgi�sui;�r�g�zqu�;��h*yZsri���i&qut|xz����t�ª9y|��q�v;t���v��g��tTquxzyZo�v;t�o�ª�iW©¬yZ�go~��xzo²· ¹�º<»��Z¼¾½Æ®

mpo�qrd~x����ri;v�qrx�y|o ��´�iW�~�riWqrdgiW©¬yZ�z��yT´�xzo~� ogy|qut�qrx�y|o~�;¿
{
�
m x���qudgi�x�ogxÒqux�t|� x�hjt|�|iZ�

{lo m ��i;ogy�qui;��qrdgi�s}t|��x��~��y|©�qrdgi�x�ogxzqrx�t���Zi;�u�«i;� hjy���i&� ´�d~x�v}d<x���t����ryjqrdgi��«qut|o~�gt�s}�%��i&�x�tTquxzyZo�y|©�t
ÅWt|�~�u�«x�t�o �
{��	�+x���tjÅWt|�~�u�«x�t�o$©¬�go~v�qrx�y|o%´�xÒqud<��q}t�o~�gt|su����i;Hx�tTquxzyZogo��
{�H x���qrdgitd�i;�u�«x�t�o<º<t�qrsuxÒ³+y|©�qudgi�xzh�t|�|i|��H�
2x���tj�rxzhj�g��xzÁ~i;��h�tTqusrxz³+�gsuy|�9y|srqrx�y|o~t|�9qry�H
�
{ ��� � � � � � R t|sri¸i&x��|i;oHTt|�z�gi>��y�©-qrdgitd�i;�u�«x�t�o�h�tTqrsuxz³+´�xÒqud 9�� �19�9&� � 9��9&� R 9Ò�{ L��� � L��� � L��� t�sui¸qrdgi�tZ�r�ry�v�x�tTqui;�±i;xz�Zi&o�|i>vwquy|s}�&®

G 130 �~93I-Oh7�� 5 �BJ���� ��� �39.? �LI#9��
< � �K9�I �KM ��<=I�� 5 �LJ���P 9�7 �� <8M�OfOz93<=? �
I-5@OzO��
OfJ��D7!935@?

c-xz�Z�gsrij�Z¿ �"!$#&%'#)(+*-,	.�/102*3.54�(7602898902*;:
cedgiWÁ�su�«q�|i>�r�ri&�Jhjy���i&�2qud~tTq�´�i�x�oZqusry�����v�iWx���v����zx�o~��sux�v&t��2´�d~i&suiD�=<	> �µx���qudgi�|i>�r�ri&� t�³�x���t�o��

qudgi�|i>�r�ri&�2�ri;v�qrx�y|o�x���t�ÅWt|�~�r�rx�t�o�ªg�zyZª ¿�
m ��n)�@?��2> � �BA � �+C ��n �@?�� � A

DEDYo m �-F ��GIHKJ1LIHH"M C H 	 A@khC
´�d~i&sui���x���t�©¬�go�vwqrx�y|o
y|©Lo-m±t|o~� N�IO �+C H sui&�gsui;�ri&oHqu�¸qudgi±x�oHqri&o��«xzq���t�q�qrdgi$v�i&oHqui&s�y�©equdgi±|i>�r�ri&�A�c-xz��®���Cw® �!��i&�9i&o��g��y|o�qudgia�rx&E;i�y|© qrdgia|i>�r�ri&�\�|qudgx��µ��i;��i;o~��i;o~v�i¸x������giaqry �~t�srqrx�t���|yZ�z�ghji�i�S9i>vwq
qud~tTq��gi;v�sui;tZ�«i>��qudgi��rhjt|�z��|i;�u�ri&���µx�oHqri;o~�«xzq��|®

�>���(�-�$���,�



¼ �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

cedgi�hjy���i;� �gsuy|�9i&srqrx�i;�et�sui|¿

À qrdgiW©¬suy|oHquxzi;s�y|© qrd~i�|i;�u�ri&�Jx��ev&y|o~�rx��gi&sui;��quyjª�i�tTqequdgiW��yZxzoHqu�e´�d~i&suiaqudgi¸Á~s}��q���i;srx�TtTqrx�|i¸x�o
qrdgi��|s}t|��x�i&oHq,��x�sri>vwquxzyZo*x���h�t�³�x�h��~h��ZxA® i|®��Z©¬y|sPqudgi��9y|x�oZq}��´�dgx�v}d�|i;srxz©¬�vnD��H ?z� � o-m����Zqrd��~�
qrdgi�Zi;�u�«i;�2sutZ��x��~��x��Lo#m|®

À xÒ©2qudgi�hjy���i&��x��µv�yZoHZy|��|i>��´�xzqrd+t�ÅWt|�~�r�rx�t�oj¶|i;srogi;�gy�© �«qut|o~�gt�s}�j��i&�x�tTquxzyZo�o��Zqrd~i�sui;�r�g�Òquxzo~�
xzh�t|�|i�x��Wt�ogy|qrdgi;s�Zi;�u�«i;��´�dgx�v}d7h�tTq}v}dgi;�ay|�~sahjy���i&��ªg�gq¸´�xzqrd°t±s}t|��x��~� � o �m H o � ®Wced~x��
sri>�«�~�Òq�v;t�o�ª�i���x�sui;vwqu�z�$��i;����v�i;�$©¬suy|h qudgi��ri&hjxÒ{Æ�|suy|�~�+�gsuy|�9i&srq��|®

mpo�yZsu�gi&sPquy�ª�i&q«qui&sµqut�¶Zi�xzoHquy�t|v;v�y|�~oZq,qrdgi�sui;t|�zxzq���y|©2qrdgi�|i;�u�ri&���&�Z´µi�´�x������«qr�~���*q�´�y�Tt�sux�t�qrx�y|o~�Py|©
qudgx���hjy���i&�\®�ced~i�Á~s}��q�yZogi�x��at*qryZsrx�v�v�x�suv&�g��t�s�|i>�r�ri&��´�dgx�v}d<t|�z��yT´��e�~��quy�xzoHqusry����~v&i�t�v��~srTtTqu�gsui
y|©µqudgi±Zi;�u�«i;�A®�cedgi±�«i>v�yZo~�°y|ogi�x���t<v&�H��x�o~��sux�v;t���Zi;�u�«i;�P´�xÒqud t�o²i&���zx���qux�v;t��µv&sryH�r�«{p�«i>vwqrx�y|o�´�dgx�v}d
x�oHqrsuy����~v�i>��t*¾t|srx�tTquxzyZo+x�o�qrdgi�v&xzs}v��g��t�s��rd~t��9iWy�©-qrdgi�Zi;�u�«i;�A®

WYV�UDV�U ��� _�¤ Ì ¢>¢ [ Ð \ Ð�:�Ì [ 9 Ì \�4 ¥ � � Ì ¢�¥ \ Ñ Ì [ 9 Ì \�4 Ì ¦�£ Ð ¤T¢ Ð�: £�� Ì��<Ì ¢;¢ [ ¥ \ �²¥g£&¤ [	�
ced~i¸i;xz�Zi&o�Tt����gi;��t|o~�+qrdgi�i;xz�Zi&o�|i>vwqryZsu�µy�©-qrd~itd�i;�u�rx�t|o$h�tTqusrxz³H t�sui

� R �-, � � � %�
 C�
HC� � HC ���X� H����+H���

HC � ��� � %�
 C�
HCL� � � � , � , ��� � L� � � ��n)�I?�� , � L� � � � % ?��.n)� , �

´�d~i&sui
�
m �

�
m ��n �@?��K>���x���qrd~i�xzogxzqrx�t��µxzh�t|�|i|�-t�o~�Qo#m�x���qrdgi�s}t|�gxz�~��y�©�qrdgi±x�ogxzqrx�t��µxzh�t��Zi|®+ced~x��

hji>t�o~��qud~tTq�yZ�gseh*y���i;� d~tZ��qrdgiW©¬yZ�z��yT´�xzo~�*�~sryZ��i;s«quxzi>�&¿

À mpo~�rx���i�qrdgi*|i>�r�ri&�lA n � H ? � 0 o#m � C�´�i�d~t¾ZiWq�´µy$ogi&�HtTquxzZi�i&x��|i;oHTt|�z�gi>��´�xzqrd7i;xz�Zi&o�|i>vwquy|s}�
xzo�qudgi��g��t�ogiWy|srqrd~y|�|yZo~t��9quy qudgi�tT³�x��ey�©�qrdgi�Zi;�u�«i;�A®

À cedgijqrd~xzs}�Mi;xz�Zi&o�Tt����gijx��Wo��g����t�o��Mqudgi�t|�u�«y�v&x�t�qri;�Mi&x��|i;oHZi;v�qry|sWx��Wxzo°qudgi���xzsui;v�qrx�y|o°y�©�qrdgi
tT³�x��&®

À cedgi+i;xz�Zi&o�Tt����gi;�.� �+t�o��K� � t�sui±h�tT³�x�h�t<xzo t�ª~�ry|����qri$Tt����gi+´�dgi;oan � ? � , t�o~�Xt�sui
i �H�~t|�Jqry % 
 C �X��� m � � � m ��+C

H
® � � x�o~v�sui;tZ�«i>��©@tZ��qui&seqrd�t�oS� �at|�et ©¬�go~v�qrx�y|o�y�©�qrdgi���x���q}t�o~v&i¸qry*qrdgiv�i;oZqui&s�t|o~��ª�i>v�y|hji>�e��yH�«xzqrx�|iWy|�gqu�rx���i¸qudgi�|i>�r�ri&�2´�dgi;srijoK�m % ��nD� H ?z� ��x���ogi&�HtTqrx�|iZ®

c~y|saqrdgi*h��~�Òqux��uv&t|�zi*�gsuy�v&i;�u�&��qrd~i*hjy���i;�-x��Wv�yZoHZy|��|i>�%´�xÒqud�t$ÅWt|�~�u�«x�t�o7¶Zi&suogi&�-y�©���q}t�o~�gt|su�M��i�{
�x�tTquxzyZoao!t|o~�²qudgi±sui;�r�g�Òq}��t|sri+�«qrx����,Tt���x��X���gi�quy7qrd~i+�«i;hjxÒ{Æ�|suy|�g�²�gsuy|�9i&srq��Mª~��q�o m d~tZ��qry�ª�i
sui&�~��tZv�i;�+ª�� � o �m Hao � ®
G 1�G ��52I#9�� �K93I �KM �3<�I � 5 �BJ��
mpo$qrd~x���v;t|�ri|�HqrdgiWi;xz�Zi&o�Tt����gi;�et�o��+i;xz�Zi&o�|i>vwqryZsu�µt�sui¸�rx�h*x���t�sei�³gv�i;��qeqrd~t�qeqrdgi¸qrd~xzs}�+i;xz�Zi&o�Tt����gi¸x��
o~y�q E&i;sryji&Zi&su��´�dgi&sui�ªg�gq�y|og���+t�q�qudgi�v�i;oHqri&s�y|©�qudgi�|i>�r�ri&�8AA�«i;i*· ¹�º<»a�|¼¾½ ©¬yZs�hjy|suiW�gi�qut|xz����Cw®

¯°i�hjy���i&��xFE&i�qudgi�|i>�r�ri&��´�xÒqud7tjqryZsr�~�;��qudgi�ªgx��+v&xzs}v���i��~t�s}t�����i&�2quyjqrdgi �g��t|ogi�É���t�o~�%´�xzqrd7t
s}t|�gxz�~����t�o~�+qrdgi��rh�t���� v�x�suv&�ziW´�xzqrd<tjs}t|��x��~��i �H�~t|�Jqry���®

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ �

c�x��|�~srite�¿Pc�y|sux�v¸hjy���i&�2y|©�t*Zi;�u�«i;�A®

cedgi�x�oHqri;o~�«xzq���©¬�go�vwqrx�y|o%y|©�qudgi�hjy��gi&� x��e�|x�|i;o$ª���qudgi�i�³��gsui;�u�«x�y|o�¿
�
m ��n)�I?��K>�� �BA F

� ������� G H J1L H � H J�� H
H M H
C 	

cedgi�i;xz�Zi&o�|i>vwquy|s}�µt|o~�+i;xz�Zi&o�Tt����gi;�ey|©*H t�sui�A@�ri&itc-xz��®-e�C�¿
� R � %�
 C�

HC	� ����
�� � � � %�
 C�
HC �
� HC � N�� H�
HC � � � � % 
 C�

HCL��� � � , ��� � , � L��� � ��n% �D� , �K>�� L��� � �">�� , � � % n��
mpo²yZsu��i;sWqry%x�oZqui&su�gsui�q�qrd~i�¾t|�z�~i�y�©�� R �gi&�9i&o~��x�og�<yZo�qudgi±v��~srTtTqu�gsui*y|©µqudgi�|i>�r�ri&��! � �
 ��´µiv&i&oHqri;s±qudgi7sui�©¬i&sui&o�v�i<quy
qrdgi°v�i;oZqui&s �Äy|©�qrdgi7qry|su�~�+xzo qudgiM�~��t|ogi A 0�³2� 0a�!Cw®�¯ xzqrd qudgiMogi;´
v&y�y|s}��xzo�tTqri*n-
 � n % �*�g´�i¸d�t¾|i

� R � %
�
m
o �m

� n 
� Han 
�� � %
�
m
o �m

� !%n-

� H !zn 
�� 	

¯ d~i&ojqrd~iav��~srTtTqu�gsui�x��,oH�~�z�\�G� R � , t|�,xzojqudgiav&�H��x�o~��sux�v;t��~v;t|�ri|®O��i&Zi&srqrdgi;�zi>�r�;��qudgx���sui;�r�g�Òq��«dgyT´��
qud~tTq�t*|i>�r�ri&�2v&�gsrTt�qr�gsui�v&t�o$�zi>t|�+qryj�9yZ�rxÒquxzZi�A�n�� ��CµyZs�o~i&�Zt�qrx�|i�A n 0 �jCµ¾t|�z�~i;�ey�© � R x�o�qrdgi�x�v�x�ogxzq��±y�©�qrdgi�Zi;�u�«i;�Jv&i&oHqri;s;®Pcedgx���hji;t|o+qud~tTqequdgi�t�ª~�ry|����quiaTt����gi�y|©#� R hjt¾�+ogy�q�ª9i�ogi&�Z�zx��|x�ªg��iv&y|hj�~t|sri>�7quy%qrdgi+t|ª~�ry|����qri�Tt����gi�y|©�qudgi�q�´�y%y�qrd~i&s�i;xz�Zi&o�Tt����gi;��´�d~i&o°qrdgi+|i;�u�ri&��v��~srTtTqu�gsui�x��
d~xz�Zd ®

G 1�� � � �.93?��LI-9 �
< �tJ����.9��L7!9 �
< � � 5 �BJ��
ced~i+i&����xz��qux�v;t����ri;vwquxzyZo x��*�gi�Á~ogi>�
ª��
y|ogi���q}t�o~�~t�s}�
��i&�x�tTqrx�y|o t���y|og�Mqrdgi$³ tT³�x��;�2o � �,t�o��
y|ogi�«qut|o~�gt|su�$��i&�x�tTqrx�y|o%t���y|o~� qudgi��+t�³�x��;�!o � ®�cedgi�hjy���i&�2x��equdH������i�Á�ogi;�$ª��9¿�

m ��n �@?��K>�� � A F
���H � � GM G � H ��� LM L�� H � 	

�>���(�-�$���,�



��� �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

c-t�ªg��i��|¿P�rxz�Zo$y|©�qudgi�i&x��|i;o�¾t|�z�~i;�etTqeqrd~i���yZxzoHqaº�©¬y|sequdgi�i&���zx���qux�v;t��2hjy���i&�\®� U�� �N��
G
��� H � ��

L
�+�
% �O0 , º�x����}�!,���h�eqrd~i�i&���zx��~�ri|� � � 0 , ��� � 0 ,� W�� � ��

G
��� H � ��

L
�+�
% � � , º�x��t�(�jqudgi�i&����xz�~�ri|� ����0 , ��� � �-,� 7�� �N��

G
��� H � ��

L
�+�
% � � , º�x��t�( %��,������qrdgi�i;�z��xz���«iZ� � � 0 , ��� � � ,

c-t�ª~�zite�¿��P³��~sri>�r�rxzyZo+y|©-i;xz�Zi&o�Tt����gi;�et���y|o~��nMt|o~��?+tT³�x���©¬y|seqrd~i�i&���zx���qrx�v&t|� hjy���i&�\®
� ¥ �Y[ ¢ � Í��
	 � ��� � % 
 C�

HL
� �
% � H�

HL� � � � % 
 C�
HGÍ ¥ �Y[ ¢ � � �
	 � � � � % 
 C�

HL
� � � % 
 C�

HG
� �
% � H�

HG��¦ Ì \ £ Ì ¤ � � � Í���	 � ��� � % 
 C�
HL

� � � % 
 C�
HG

c~y|sµqrdgiW�«x��|o�y|© qrd~i�i&x��|i;o�¾t|�z�~i;�;�Z´�iav;t�o+��x��«qrx�og�|�gx��rd�qrdgsui&i¸v&tZ�«i>�,��i;��i;o~��x�og� yZo�qrd~i��9yZ�rxÒquxzyZo
y|©
����n)�I? �u�-�r�ghjh�t�sux&E;i;�°x�o�q}t�ªg��i7�Z®±¯�i$v&t�o
t|���ry<��qu�~����qrdgi�i;xz�Zi&o�Tt����gi;��t|�zyZog��qrdgiqn t�o~� ?
t�³�x��;®Pmpo%ª�y|qrd<v&tZ�«i>�&��xz©-´�i�v}dgy�yZ�rijo � �ro � � L� � � � , ��� � , ��t�o~� L� � � �@� � , � , �u��qut�ª~�zite*�|x�|i>��qrdgi
t|o~t����Hqrx�vWi�³��gsui;�u�«x�y|o�y�©�qudgi�i;xz�Zi&o�Tt����gi;�;®µ»�q�qudgi v&i&oHqri;s�y�©�qudgi�i&����xz��qux�v;t���|i;�u�ri&�\�gy|ogi�xzoHqri;sri>��quxzo~�
�~sryZ��i;s«q��$x���qrd~t�q�qudgi s}tTquxzy�y|©Pqrdgi�q�´µy+hjt|xzoMi&x��|i&o�Tt����gi>��x���i��Z��t�� quy±qudgi�x�o�|i&s}�ri�y�©Pqrd~i � �Z��t�sui
y|©�qudgi�sut�qrx�yjy�©�qudgi�sui;�r��i>vwqrx�|iWs}t|��x�x\¿

� �
� � ��� o �o ��� �

ced~x��Whji;t|o~�¸qrd�tTq�t��|x�|i;o�Tt�sux�tTqrx�y|o�y|o�qrdgi�s}t|�gxzxPs}tTquxzy%´�x��z�P��i;tZ�7quy7t$d~xz�Zdgi&s�Tt�sux�tTqrx�y|o�y�©�qrdgi
i;xz�Zi&o�Tt����gi;��s}tTquxzy�® A@hjy|suiW�gi�qut|xz����v&t|o$ª9iW©¬y|�~o~��xzo²· ¹�º<»��Z¼¾½}C�®
WYV87`V�U � Ð \ ¦�� ��¢ [ Ð \ ¥~¡ Ð ��£j£�� Ì<Ì [ 9 Ì \�4 ¥ ��� Ì ¢ Ð�: £�� Ì �<Ì ¢;¢ [ ¥ \ �²¥g£&¤ [	�
ced~i�qrd~sri;ia�«qr�~��x�i;�+hjy��gi&���,d~t¾Zi�x�o$v�yZhjh*yZo�qrd~i�©¬y|����yT´�xzog� �gsuy|�9i&srqrx�i;�;¿�tTq�qrd~i�|i>�r�ri&�Jv�i;oHqri&sµy|ogi
i;xz�Zi&o�Tt����gi�x��eo��g���9´�xzqrd�qudgi¸v&y|susri>�«�9y|o���xzo~��i&x��|i;o�|i;v�qryZs,x�o+qudgi���xzsui;v�qrx�y|o$y�©�qudgiW|i>�r�ri&�JtT³�x��&��t�o��
qudgi�q�´µyWy|qrdgi;sPi&x��|i&o�Tt����gi>��t|srieogi;�ZtTquxzZi�t|o~� i �H�~t���xz©~qudgi��ri;vwquxzyZo x��Pv�x�s}v��g��t�s>�Ty|sPt��~�gsry¾³�x�h�tTqrx�|i;�z�
i��H�~t��2xz©�qudgi��ri;vwquxzyZo%x���t|o�i;�z��x��~�«iW´�xzqrd^o ��� o � ®�cedgiWqrdgsui&iW©¬yZ�z��yT´�x�og�*v&y|o~�gxÒquxzyZo~�ei�³��gsui;�u��qrdgi>�«i�~sryZ��i;s«quxzi>�&¿

% � � �+o m � H � �
� � ( + � m � � A¬�fC

� � k�� � � � A���C
9"� � 9 �
9&� R 9G	 A@�hC

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ �Z�

� �9®�A¬�fCev&y|hji;��©¬suy|hÄqrdgi�sui&��tTquxzyZo ��� � %
�
m�k�oK�m ®�mÆq�i&³��gsri>�r�ri;��qudgi�sui&��tTqrx�y|o��«dgx���ª�i&q�´µi;i&o�qrdgi

d~xz�Zdgi;�«q�ogi&�HtTqrx�|i¸i&x��|i;o�¾t|�z�~iO���¾��qudgiWxzoHqui&o~�rxÒq��+y�©�qudgi�|i>�r�ri&�2t�q�qudgi�v��gsusui&oHqe�uv&t|�zi	� � ( + � mZ�gt�o��qudgij|i>�r�ri&�-sutZ��x��~�&®�»�q�t��rv;t���i � �Yo m �:H � x��¸qrd~i*� �H�~t�sui�y|©,qrd~i*Zi;�u�«i;��s}t|�gxz�~�;®td�yT´�i&Zi&s>�2t|�aqrdgi
Tt|�z�giWy|©=o m x���ogy�q�¶�ogyT´�o ��qudgx���sri;��t�qrx�y|o�x����gxÒÂ±v��~�Òq�quy�i�³��g��y|xzq�t�o~�$qrd~i��«x�hj�g�zi�v&srxzqri;srx�y|oS� � 0 ,
´�d~x�v}d�xzhj�g��x�i;�equd~tTqT���ax���t����«y*ogi&�HtTquxzZiax����~�ri;�2®

c�´µy%h�t�x�o��gxÒÂ±v��~�Òquxzi>��t�sux��ri�©¬yZs��~�rxzog�$qrd~i��gsri;�xzyZ�~�av&srxzqri;srx�tg®*cedgi*Á~s}��q�y|o~i x��¸qrdgi���x��uv�sui�qri
sui&�~sri>�«i;oZq}tTquxzyZo�y|©Pqrdgi*x�hjt|�|i*v�y|h ªgx�ogi;�<´�xzqrd7qrdgij�«h�t|�z���«xFE&i y�©�Zi;�u�«i;���;®a»�v�qr�~t|�z���|�J|i>�r�ri&�����rxFE&i;�
t|sriµ�~�r�~t����z�Wqudgx�ogogi&s�qud~t�o q�´�y�y|s-qudgsri;iµZy¾³�i&����t|o~��qudgiei&x��|i;oHTt|�z�gi>��t|sriµogy�q�v&y|hj�g��qui;�*tTq-qrdgiesui;t��
Zi;�u�«i;��v&i&oHqri;s�ªg��q�tTqaqrdgijv�i;oHqri&s¸y�©,t+|y¾³�i&�\®�cedgi*�«i>v�yZo~�<y|o~i�x��aqudgi�ogyZo�{pv�x�suv&�g��t|s�v�suyZ�u�«{Æ�ri;v�qrx�y|o
qud~tTq�x�o~v&sri>t|�ri;�µqrdgi��~o~v�i;s«q}t�x�oZq���yZo�v&srxzqri;srx�y|oQA��hCw®

ced��~�;�Jqrdgi*|i>�r�ri&�-hjy���i&�����~sri>�«i;oZqui;�<x�o7qudgx��¸�ri;v�qrx�y|o�i&hj�gd~tZ�«xFE&i�qrdgij��xzÂ�v&�g�zq��<xzo�sri;�z��x�og�+yZo
i;xz�Zi&o�Tt����gi;�Wy|©µqudgiqd�i>�r�rx�t�o²h�tTqrsuxz³7©¬y|s�t|o°tZv&v&�gsut�qri���i&qri;v�qrx�y|o²y�©e|i>�r�ri&��v&i&oHqri;s�t�o��°�rxFE&i|®�cgy|s
qudgx��Wsri>t|�ry|o �2´�ij�gsryZ��yH�«i qry%�~�ri�i&x��|i;o�¾t|�z�~i;�¸y�©µqrdgiqd�i;�u�«x�t�o�hjt�qrsuxÒ³M©¬y|sWqrd~ij�gx��uv�suxzhjx�o~tTquxzyZo�y|©
Zi;�u�«i;�Ò{Æ��xz¶Zi���qusr��vwqr�~sri>��©¬suy|h)y|qrdgi;s���qusr�~v�qr�gsui;�;� t�o��7quy$�~�rijt$�ZsutZ��x�i&oHq«{Æª~t|�ri;�%sui;�r�9y|o~�ri�©¬�go�vwqrx�y|o
©¬yZs*qrdgi�i�³�qrs}t|v�qrx�y|o y�©�qudgi%|i;�u�ri&�ev�i&oHqui&su�zx�ogi;�;® cedgx��*i�³�qrs}t|v�qrx�y|oXx��*i�³��g��t�x�ogi;�XxzoXqrdgi�©¬yZ�z��yT´�xzo~�
�ri;v�qrx�y|o ®

/  ��$� 1 �����+���

0a�~s�t��g�~sryHt|v}d%v&t�o%ª9i��r�g�zxzq�x�oHqry�qudgsri;i���qui&�~�;®e¯�i�Á~su�«q�v�yZhj�g��qri�qrdgi�h �g�zqrx��rv;t���i�sri>�«�9y|o��«i¸©¬suy|h
sui;�r�9y|o~�ri;��t�q*t���x��uv�sui�qui+�ri�q y|©��rv;t���i;�;��´µi+qrdgi;o i�³�qrs}t|v�q�qudgi+��y�v&t���h�tT³�x�hjt7xzo
qudgx���h �g�Òqux��uv&t|�zi
sui;�r�9y|o~�ri x�o°y|s}��i&s¸qry%i>��quxzh�tTqui*qrdgij|i>�r�ri&���Wv�i;oZqui&su�zx�ogi>�&® �Pi;�u�«i;����t|sri qrdgi;o�sui;v&y|o~�«qrsu�~v�qri;�M�~�rxzog�
ª9y�qudjqrdgi¸v�i;oZqui&su�zx�ogi>��t�o~�*qudgi��rx&E;i�x�o�©¬y|suh�tTqrx�y|o�®�mpojqudgi�Á~s}�«q,��qui&� �H´µi��~�«iat�hjy��gi&�~y|©Jqrdgi�Zi;�u�«i;���
ª9y�qudX©¬yZsjxzoHqri;sr�~sri&qrx�og�Mqudgi%i&x��|i;oHTt|�z�gi>� t|o~�
qudgi%i&x��|i;oHZi;v�qry|s}��y|©�qudgi^d�i;�u�rx�t|oXh�tTqusrxz³Xt�o~� ©¬y|s
v}d~yHyH�«x�og�jt*�|y�y��+ogyZsrh�t|�zxFE;t�qrx�y|o+��t�s}t�hji�qui&s>®

�µyZh*�~��qut�qrx�y|o!y�©�qudgi ,�}� ���&�|����(�&�p'.�$+u!�(�-��*sri��Z�~xzsui;�*��x&S9i;sri;oZq±�«qri;�~�&® c-xzs}�«q;�µt�o��gh�ª9i&s�y|©
�9y|x�oHqu� t|sriP�~sri&{Æ�ri&��i;v�qri;�a�~�rxzo~�eqrdgi�i;xz�Zi&o�Tt����gi;�Jy|©�qrdgi@d�i;�u�«x�t�o¸h�tTqusrxz³2®�cedgi>�«iP�9y|x�oHqu� t|sriPi&³��9i;v�qri>�
quyjª�i�ogi>t�s�t*|i>�r�ri&�2t�³�x��;®�ced~i&o ��©¬yZs�i;tZv}d$�gsui�{p�ri&��i;vwqui;�+��yZxzoHq;�gqrdgi�sui;�r��yZo~�riax���v�yZhj�g��qri>�$t�q�qrdgi
v&�gsusri;oZq,�uv&t|�ziZ®-ced~i�sri>�«�9y|o��«ie©¬�go�vwqrx�y|o+�~�«i>��x�o�©¬y|suh�tTquxzyZo ©¬suy|h ª9y�qrd�i;xz�Zi&o�|i>vwquy|s}��y�©Jqrdgi*d�i>�r�rx�t|o
h�t�qrsuxÒ³%t�o~�%�ZsutZ��xzi;oHqeZi;v�qry|s}�e��y�v;tTqui;�%y|o<t±v&xzs}v���i�v�i;oHqri&sui;��yZo%qrdgi�v&�gsusri;oZq��9y|x�oHq;® c-xzo�t����z�Z�gqrd~x��
sui;�r�9y|o~�ri�x���ogyZsrh�t���xFE&i;�jx�o±yZsu��i;s�quy��|x�|iat�h��g�zqrx��uv&t���ia�uv&t|�zi�sri>�«�9y|o~�rieqrd�tTq�v�y|h ªgx�ogi;�,xzoHqri;sri>��quxzo~�
©¬i>tTqu�gsri>�ey�©-i;t|v}d%�rxzog�Z�zi��uv&t|�ziWsui;�r��yZo~�«iZ®Pcedgi;�ri���qui&�~��t|sri���i&qut�x���i;�$xzo�qrd~iW©¬y|���zyT´�x�og�j�~t�s}t��Zsut|�gd~�;®

cedgiW©¬yZ�z��yT´�x�og� o~y�qut�qrx�y|o~��t|sriW�~�ri;� ¿
{ � ��i;ogy�qui;��qrd~i�v��gsusri;oHq��uv&t|�ziZ�
{����?>n��,��i;ogy�qui;��t*�9y|x�oHqex�o�qrdgi��gi�Á~ogxzqrx�y|o<��yZh�t�x�o$y|©�qudgi�xzh�t|�|i

�
m ��>n � ��n)�@?��2> ��EG R �

{ � ( ��>n ��x���qrdgiWsui;�r��yZo~�«i¸©¬yZs�t*�uv&t|�zi � t�o~��tTq�tj�ZxzZi&o+��y�v&t�qrx�y|o >n��
{ � �( x���qudgi�ogyZsrh�t���xFE&i;�$sui;�r��yZo~�«ia©¬y|s�tj�uv&t|�zi � �{ � x���t*ogyZsrh�t���xFE;tTquxzyZo+�~t|sut|hji�qri;s;�
{ � ���,� x��eqrd~i��rv;t���iWt�q�´�dgx�v}d�qudgi�ogy|suh�t���x&E;i;�+sri>�«�9y|o~�ri¸x���h�t�³�x�h�t��\�{@iL��>n � � � �

�
m �?>n)��+�� � ( x���qrdgi�x�h�t��|iWtTq�tj�uv&t|�zi¸q;®

�>���(�-�$���,�



��e �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

� 130 H�I!J �(OhJ ��J��D7!9�5N? 5�� �
<8? ��9��L<�7%J`O M�Oz93? 	 J`9�	@J`?N:�< �3MBJ`O 5�� 7
LJ�� J>OfOz93<=?
� <�7%I-9��

mpo�yZsu�gi&s�qry v�y|hj�g�gqri�qudgi�sui;�r��yZo~�«i � ( tTq,yZogi��rv;t���i � �Z´�i��gsui�{p�«i;�zi>vwq��9y|x�oHqu�Pqud~tTq�t�sui�i�³���i>vwqui;�*qryª9i�ogi>t�s,qrdgi�Zi;�u�«i;�~tT³�x��&®�cedgx����gsui�{p�ri&��i;vwquxzyZojx��,ª�y|qrd+t��gx��uv�suxzhjx�o~tTquxzyZojy�©2ogy|og{Aqu�gªg�g��t�s���qusr�~v�qr�gsui;�
t|o~� t
´et¾�
qryX�ut¾|i<v&y|hj�g��q}tTqrx�y|o!quxzhji|®Êmpo!qrd~i<Á~s}��q$�ri;v�qrx�y|o �e´�i7��qu�~��x�i;� �gsuy|�9i&srqrx�i;�±y�©Wqrdgi
i;xz�Zi&o�|i>vwquy|s}��t�o��7qudgiji&x��|i&o�Tt����gi>�ay|©�qrd~iqd�i;�u�rx�t|oMh�tTqusrxz³7y|o²��x&S9i;sri;oZq�hjy���i&���¸y�©�|i;�u�ri&���&®�cgy|s
qudgx��a�~sri&{Æ�ri&��i;v�qrx�y|o �9´µi �~�ri*t+´µi>t�¶�|i&s}�rxzyZo<y�©�qudgi*v&srxzqri;srx�t��ZxzZi&o7x�o�� �9®8A¬��� �g� �fC�´�dgi;sri ´µi y|og���
qui;�«q�qrd~t�q � � t|o~� � � t|sri¸ogi;�ZtTquxzZi|®
� 1�G � 5 � ��M 7%<�7!9�5@? 5�� 7 BJ I-J`O��j5@?BOfJ�����<�7 5@?BJ O �
< �3J 7
» Á~su�«q v}dgyZx�v&i*©¬y|s � ( v&t�o²ª9i$t<k ¨ i�³�qui&o~�rxzyZo²y�©eqrdgige ¨ sui;�r�9y|o~�ri��gsuy|�9yZ�ri;��ªH�²¹ay|���zi;s�i�q t|�A®
· ¹WÅ�6 ¨ � �>½Æ®*c~y|sat+��yZxzoHq >n��9qrd~i sui;�r��yZo~�ri�x��¸�ri�q�quy±qudgi hjx�ogx�h��gh)y|©Pqrdgijt�ª~�ry|����qui�Tt����gi�y|©�qrdgi
x�oHqri;o~�«xzq��  ��Á~s}��q*y|s}��i&s ��i&suxzTt�qrx�|i$v&y|hj�g��qui;� t�q ����yZxzoHqu� i �H�gx���x���q}t�oHq�©¬suy|h >n�®°»�o t|�g¾t|oHqut��Zi
y|©,qudgx���v}dgy|x�v�ijx��Wqry%i&o��«�gsui*qrd~t�q�t�dgxz�Zd²sri>�«�9y|o~�ri*sri>�«�g�zqu�Wx�o
t�dgxz�Zd²�gsryZª~t�ª~xz��xÒq��My�©µª9i&x�og�7t�q�t
Zi;�u�«i;�� ��v�i&oHqui&s>�Hª~��qeqrdgx��ehji;��x�t���ogi;�u�µsri>�«�9y|o~�ri¸x��µqry�yj�«i;o~�rxÒquxzZi�quy ogyZx��ri|®�mÆq��«i;i&h���hjy|suiao~t�qr�gs}t��
quy±�~�ri�x�o�©¬y|suh�tTqrx�y|o%©¬suy|h qrdgi�Á~s}��qa�gi&suxzTtTquxzZi�tTqai&|i;sr�$��yZxzoHq�y|©�t±v�x�suv&�zi�qrd~t|oj���~��qa©¬y|�gsa��yZxzoHq}�&®
ced~x���v&xzs}v���i A ��>n*�«Ã	� � � x���v&i&oHqri;sri>� t�qPqrdgi�v&�gsusri;oZqP�9y|x�oHqI>n��Zd~t|�PtWs}t|��x��~��Ã	� � ��t�o~� x��Pxzojqudgi��g��t�ogi
�gi�Á~ogi>�Mª�� >n²t|o~��qrdgi*q�´�y%i&x��|i&o�Zi;vwquy|s}� L��� t|o~� L��� ®�cedgij�gsuy|�9y|srqrx�y|o~t|�zxzq��7v�yZo~��q}t�oHqWÃ�´�x�����ª�i
v}d~yZ�ri&o7t|v;v�yZsu��x�og�jquy±qrd~i�hjy���i&�\®acedgx��¸v�y|o���q}t�oHq�x���qudgi x�o�|i;su�ri�y�©Pqudgi v&y|o~�«qut|oZq�
 � �� t���sri>t|���x�oHqrsuy����~v�i>�Mx�o · �,�2cPº<�|¼�½\®j¯°i�´�xz���,�ri&ijxzo
�ri;v�qrx�y|o²kg® kg® k+dgyT´ qrdgx���v�yZo~�«qut�oHq�v&t|o�ª9i±v}dgyH�«i;o7qry
yZ��qrx�hjx&E;i¸qrdgi�sui;�r��yZo~�riWt�qeqrdgi�h�tT³�x�h�t�� �uv&t���i|®

¯°i��gsuy|�9yZ�riaquyj�~�«i¸qudgiW©¬y|���zyT´�x�og�jhji;��x�t���ogi>�r�esui;�r��yZo~�ri|¿

� ( ��>n � � �
DED
 �IO
� � m % * (

�
m � >n?H
Ã � � L� � � 	 L� � ;	� A\��C

´�xzqrd L� � � #���� ����� L��� H���A < ����� L��� ®Pcedgx���sui;�r�9y|o~�ri�x���qrdgiahji;t�o�y|©JÁ~su�«q,yZsu��i;s,��i;srx�TtTqrx�|i�x�o�©¬yZsrh�tT{
quxzyZo�qut|¶|i;o+tTqµqrdgiWv�x�suv&�zi A ��>n*�«Ã � � �u® L� � x���qudgi¸sutZ��x�t|����x�sui;vwquxzyZo+t�o���* (

�
m�x��,qrdgi¸�|s}t|��x�i&oHq,Zi;v�qry|s

y|©�qudgi�xzo~xÒqux�t|�2xzh�t��Zi|�gv&y|hj�g��qui;�%tTqeqrd~i��rv;t���i � ®�c�yji&o~�r�gsuiWt*�9yZ�rxÒquxzZiWsri>�«�9y|o~�ria©¬y|s�´�dgxzqri��«qrsu�~vw{
qu�gsui�y|o7�~t�su¶$ª~tZv}¶��|suy|�go~� �~´�i�qut|¶|i�qudgi yZ�g�9yZ�rxÒqui�y�©Pqudgi �uv&t|��t|s��gsuy��g�~vwq¸ª�i&q�´µi;i&o<qudgi��ZsutZ��xzi;oHq
t|o~�+qrdgi�s}t|��x�t�� �gxzsui;v�qrx�y|o ®

mpo �gsutZvwqux�v&i|�P´�i+h�����q�v�yZh*�~��qri+qrdgx��*sri>�«�9y|o~�ri�©¬yZs*t°��x��rv&sri&qri±x�h�t��|iZ®°ced��~�;��´�i+�~�ri�� ����QDED�� � HK� ���9y|x�oZq}�µt|�zyZog��qudgiWv�x�suv&�zi A � � � � �u��´�dgi&sui�� < E GF����� < ��x��µqrd~iax�oHqri&�Zi&s��~t�srqµy|© < ��xÒq
��i;tZ�g��qry*qudgi���x��rv&sri&qri¸©¬y|suh��g��tTquxzyZo ¿

� ( ��>n � � �
���

� ��
� � m

% * (
�
m � >n.H Ã � � L� � � 	 L� � � ´�xzqrd � � D�D A3k!�S	 A@¼hC

ced~i�Tt|�z�gi�y|©~qudgi��|s}t|��x�i&oHq�|i>vwqryZs�tTq�qrd~i���yZxzoHqI>n=H±Ã � � L� � x���y|ª�q}t�x�ogi;� ª���qrsuxz��x�ogi;t|sPxzoHqri;sr�9y|��tTquxzyZoy|©�qudgi��|s}t|��x�i&oHq�|i>vwquy|s>��t|�z��yT´�x�og�*t*ª9i�qrqri&s�ª�yZ�go~�gt|sr�±i>��quxzh�t�qrx�y|o ®

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ �>k

� 1�� � 5 � ��M 7%<�7!9�5@? 5�� 7 BJ � M �;7!9.O �
< �3J�I!J`O��j5@?�OhJ
7`V87`V�U �+Ì ¢ _ Ð \ ¢ Ì \ Ð ¤ �²¥ � [�� ¥�£ [ Ð \ £���¤ Ð � 9 � ¢;¦Z¥ � Ì ¢
0ao~i¸��xzÂ±v��g�zq���´�xzqrd�h��g�zqrx��rv;t���i¸t|�g�gsuyZtZv}d�x���qud~tTqe´µi¸´et�oHqµquy*v&y|hj�~t|sri�qrdgiWsui;�r�g�Òqey�©-t�sui;�r��yZo~�ri
©¬�~o~vwquxzyZo+tTqe��xTSJi&sui&oHqe�rv;t���i;��´�d~xz��i�qudgiax�oHqri;o~�«xzq���t�o~�jxzqu�e��i;srx�TtTquxzZi;��t|sri��gi;v�sui;tZ�«x�og��©¬�~o~vwquxzyZo~�,y|©
�uv&t|�ziZ® 	 xzo~�gi&ª9i&su�<· 	 xzo~�|�g� 	 xzo��|�¾½-xzoHqrsuy����~v&i;��qrd~i�ogy�quxzyZo%y�©Pogy|suh�t���x&E;i;����i&sux�¾t�qrx�|i>��xzo<yZsu�gi&seqry
�gi;t��J´�xzqrd�qrd~x��e�gsuy|ª~�zi;h�®�mÆ©-qrdgi��uv&t|�zi � x�����i�Á�ogi;�%t|� �8� oK�¸´�dgi;srijoMx���qudgi���q}t�o~�~t�s}�+��i;Hx�tTquxzyZo
y|©JqrdgiaÅWt|�~�u�«x�t�o ��qrdgi ��� \ Ð ¤ �²¥ � [�� Ì Ñ Ñ Ì ¤ [54 ¥�£ [54 Ì

�
� ´�tZ��t���sri>t|��� ��i�Á~o~i;�jª��*� ��®e��x�o±�«i>vwquxzyZo

�Z® eg®z�Z®
»�q�tj�uv&t|�zi � ��qrd~i�v����zx�o~��sux�v&t�� v&xzs}v��~��t|s�hjy���i;� ´�xÒqud<t*v&y|o~�«qut|oHq A � , ��i;tZ�g��qry

i��?>n � � � �
�
m ��>n ��+�� � ( ��>n)� � A � � � HC � ( ��>n �$	

»��g��i;o~��xz³$» �|x�|i;���ry|hjia��i&qut|xz���et�ª9y|��q�qrdgiWv&t|��v&�g��tTqrx�y|o+y�© qudgiah�t�³�x�h��~h y�© qudgiao~y|suhjt|�zxFE&i>�
sui;�r�9y|o~�ri � �( ¿

� �( �BA Ã ��� J �HD�D� � H o �m � � F
��� H	�
H 
 � J M H
C�� A@�hC

¯°iWÁ~o~�%t*sui&��tTqrx�y|o$y�©��gsuy|�9y|srqrx�y|o~t|�zxzq��jª�i&q�´µi;i&o�qrdgi��uv&t|�zi � ���,� qrd�tTq��|x�|i>�et h�t�³�x�h�t��2sui;�r��yZo~�rit|o~�+qrdgi�x�ogxzqrx�t�� s}t|��x��~�ey|©�qrd~i�|i;�u�ri&�Yo-m|¿
� ���,� � J)� � �«Ã ��o �m A«� �hC

´�d~i&sui�J�x���t ©¬�go~v�qrx�y|o%y�©-qrd~i¸o~y|suhjt|�zxFE;t�qrx�y|o$�~t�s}t�hji�qui&s � t|o~�±qudgi��gsuy|�9y|srqrx�y|o~t|�zxzq��±v�yZo~�«qut�oHqeÃg¿

J)� � �«Ã�� � �  %�D � HKD %°Ã��
D ��� % � � ´�xÒqud  � � Ã � % �QD � % D � � � H ��� % �QD � %�D � � A«�|��C

�a�«�~t|�z���|� � x��µv}dgyH�«i;o�qryjt�����yT´ qrdgi¸sri>�«�9y|o��«i�� ( quy�ª9i¸h�t�³�x�h�t���©¬y|set��uv&t|�zi¸v�y|susui;�r��yZo~��x�og��qryqudgia�rxFE&i�y|©2qrdgi¸��qusr��vwqr�~sri�´�i�´et�oHq�quy ��i&qri>vwq;®Pc�y�¶Zi&i&���Zi&ogi;sut|�zxzq��|�Z´µiai;�«qut|ªg�zx��rd�qrdgiasri;��t�qrx�y|o~�rdgx��
ª9i�q�´�i&i;o�qrd~ie�uv&t|�zi � ���,� ´�dgi;sri,qrdgieh�tT³�x�h�t��Hsri>�«�9y|o~�ri�x��-sri>t|v}dgi>��t�o~��qrdgi�xzo~xÒqux�t|�Hs}t|�gxz�~��o m y|©gqrdgiZi;�u�«i;�A®�ced~x���sri;��t�qrx�y|o~�rdgx��7��i&�9i&o~�~��yZo<ª�y|qrd<qudgi�ogyZsrh�t|�zxFE;t�qrx�y|o%�~t�s}t�hji&qri&s � t�o���qrdgi*��x��«qut|o~v�i
v&y�i�Â±v�x�i&oHqaÃ~®�d�yT´µi;|i;s;��qrdgx��asri;��t�qrx�y|oM�«qrx��z�P��i;��i;o~�g�¸y|o7qrdgijv}dgy|x�v�i�y�©�qudgi*�«qrsu�~v�qr�gsui�hjy���i&�\�J´µi
´�x������«i;i�xzo�qudgi�i�³��9i&suxzhji;oZq}t�� �«qr�~�g��A@�ri;v�qrx�y|o%�~®��|® e�C�t�v&y|hj�~t�sux��«yZo+y�©-qrd~x���sri;��t�qrx�y|o�ª�i&q�´µi;i&o�qrdgi
ÅWt|�~�u�«x�t�o�v�suyZ�u��{p�«i>vwquxzyZo+hjy���i&� t|o~��y�qrd~i&s�hjy���i&���&®

7`V87`VXW � Ð Ð � Î [�\�4 ¥�¤ [ ¥ \ £+¦|¤ [ £ Ì ¤ [ Ð \
¯°i±��i&Á~ogijqrd~i~E&y�y|h y|s�sui;�uv&t���x�og�$yZ��i;sut�qrx�y|o°y�©�t�o°xzh�t|�|i�t|��t$qusut|o~��©¬yZsrh�t�qrx�y|o�� ´�xzqrd
t%sui;t��
�9yZ�rxzqrx�|iW�~t�s}t�hji&qri&s ��t|o~�$qrdgiW©¬yZ�z��yT´�x�og� �~sryZ��i;s«q��J¿

� � E��
� �*��n �@?��K>�� E��F�
�
� ���,�

�
� � � n)� �5?�� �>�� � �

��n �@?��K>��$	
´�d~i&sui��!x���qrdgi��ri�q�y|©-t|�z� x�h�t��Zi;�et�o~���$��� ��x��equdgi���i&Á~ogxzqrx�y|o<��y|h�t|xzo�y�©�qrdgi�x�h�t��|i

�
®

�>���(�-�$���,�



�;� �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

»Nqusut|o~��©¬yZsrh�t�qrx�y|o��Nx�� E&y�y|h*{Æxzo�Tt�sux�t|oHq�xz©-xzq�v�yZhjh���qui;�e´�xzqrd ��¿
� � E �
��� � �,� � � � � �,����� � � � A«��e�C

»Nv�suxÒqui&suxzyZoj©¬y|sµogy|suh�t���x&E>tTqrx�y|o�x��,qry v}d~yHyH�«i � x�o±y|s}��i&s,qry i&o~�r�gsui�ttE;yHyZh*{\x�o�¾t|srx�t�oHq�sui;�r��yZo~�ri
©¬�~o~vwquxzyZo ®�cedgx���v}dgy|x�v�i¸´�xz��� t¾|yZx��±�gsrx��xz��i&�Zxzo~��|i>�r�ri&����y�©�v�i&srqut|xzo$sutZ��x�x9x�o$qrdgiWh��~�Òqux��uv&t|�ziWx�oZqui&�Zsut�{
quxzyZo �gª9i;v;t��~�ri¸qrdgi�h�tT³�x�h�t��2sui;�r��yZo~�«i�t�q�qudgi�v�i;oHqri&s�y�©-t*qu�gªg�g��t�s��«qrsu�~v�qr�gsuiW´�xz��� ogy|q���i&�9i&o~��yZo
xzqu�P�rxFE&i|®-mÆqP´�xz���gt����ryadgi;�z� qryWd~t|o~����iexzoHqri;sutZvwquxzyZo�ª9i�q�´�i&i&o*|i>�r�ri&���-y�©J��xTSJi&sui&oHq��rx&E;i;�;®>cgyZs�i�³gt�hj�g��i|�
xz© qudgiah�t�³�x�h��~h sri>�«�9y|o~�ri�t�qµqudgi¸v&i&oHqri;sµy|©�t ªgxz� |i>�r�ri&�9x��µdgx��|dgi;s,qud~t�o+qrdgiWh�tT³�x�h��gh sui;�r��yZo~�ri
t�q,qudgi¸v&i&oHqri;sµy|©�t��rh�t�����Zi;�u�«i;�A��t�o~��qrdgiaq�´µy�|i;�u�ri&���,t�sui�ogi;xz�Zd�ª�yZ�gsu�;�Zqrdgi¸ªgx���|i>�r�ri&��h�t¾�jv&sri>tTqui
�rx���i�i$SJi;v�qu�P´�dgx�v}dj´�xz���~��x��«qr�gsuª*qrdgi�i&³�qrs}t|vwquxzyZo y|©�qudgi��rhjt|�z�~|i;�u�ri&��x�o qudgi�h �g�Òqux��uv&t|�ziex�oHqri&�Zsut�qrx�y|o ®
º<y|sui&yT|i;s;�>Á~o���xzo~��t¸�rx�og�|��i�qrdgsui;�rdgy|��� qryWi�³�qusutZvwqPqrd~i�v�i&oHqui&su�zx�ogi;��y|©Jt|�z��Zi;�u�«i;����x�o*qrdgieÁ�o~t��gx�h�t��Zi
´�x����Pª�ijhjy|sui*�gxÒÂ±v��~�Òq>®jced��~�;� ´�i*v}d~yHyH�«i qrd~i*Tt|�z�gi%� ©¬y|s � ® cedgx��WTt����gijx��aqudgi�y|og���<y|o~i qud~tTq
i;o~�r�gsri>�et�E&y�y|h*{Æxzo�Tt�sux�t|oHqµ�gsuy|�9i&srq���y�©�y|�gs�sui;�r�9y|o~�ri�©¬�~o~vwquxzyZo%tZ���«d~yT´�o$x�o²· 	 xzo~�|�T½Æ®
7`V87`V87 � � Ð [ ¦ Ì�Ð : £�� Ì ¦ Ð \ ¢;£;¥ \ £ Ã
ced~i �g�~sr�9yZ�ri�y|©,xzoHqusry����~v&xzo~�±qrd~i �~t|sut|hji�qri;s�Ã�x���qry%v�yZhj�g��qri qrd~i ª9y|�go��gt�suxzo~i;�u�at�qWt$��x��«qut|o~v�i
´�d~x�v}d�x���i��Z��t��Jqry qrd~iW©¬sryZoZquxzi;sµy|©�qudgiW|i;�u�ri&�2tTqeqrd~i¸h�t�³�x�h�t��2�uv&t���i � � �$� ®�cedgx���v&t|o+ª9iWtZv}dgx�i&|i>�©¬yZs�yZ�gsaZi;�u�«i;� hjy���i&�\®¸»�qWt±�ZxzZi&o7�uv&t���i � �9qrd~i�©¬suy|oHqrx�i&say�©Pqrd~i Zi;�u�«i;��x��at�qat+��x��«qut�o�v�i � o �m H �
©¬suy|h qrd~i�|i>�r�ri&�-v�i;oZqui&s>®�»���qrdgi sri>�«�9y|o��«i��~�ri;��qrd~i��|s}t|�gxzi;oZq�t�q¸t±�gx��«qut|o~v�i�Ã � � ��´�i�´�y|�g���%�zx�¶|i
quyjd~t¾|i¸qrd~iW©¬y|���zyT´�x�og�*sri;��t�qrx�y|o

Ã � � ���,� ��� o �m H � ���,�
mpoHqusry����~v&xzo~�7� �9®aA�� �fC�t�o��²d~t¾�xzog�7�ri�q � qry<qudgi+Tt|�z�giM�|�-´µi�Á�o~�
t7�ry|����qrx�y|o²quy<qrdgx���sui&��tTquxzyZo
�ZxzZi&o$ªH�$Ã � � ��®

0ao~v&iµ´�i,d�t¾|i,v}dgyH�«i;o�qrd~i,q�´�y��~t|sut|hji�qri;su� � t|o~��Ã~�¾q�´µyaoH�~h*i;srx�v&t|�Zsui&��tTquxzyZo~��v;t�o ª�ie��i;�g�~v�i>�
©¬yZs�y|�~s�|i>�r�ri&��hjy���i&�\®PcedgieÁ~s}��qµy|ogi�x��P�gsuy|�9y|srqrx�y|o~t|��sri;��t�qrx�y|ojª9i�q�´�i&i&o*qudgi��rx&E;i�y�©Jqrdgi�|i;�u�ri&�gt�o��
qudgi��uv&t|�zi�t�q�´�dgx�v}d<xÒqax��a��i�qui;vwqui;� � ���,� � J)� � �«Ã ��oK�m � , 	 �toK�m ®�cedgi �«i>v�y|o��%y|ogi�x���qudgi�Tt����gi�y|©
qudgi�h�tT³�x�hjt|�2sri>�«�9y|o��«i � �(��
	 G ¿

� �(���	 G � � A
D�DYo �m � o �f� �m Ã J�� � �rÃ � � J �H�QJ)� � �«Ã���H-� � � F � � H� 
 � �

H 
 � 
 � � J � � � , 	<D � � � AD�DYo �m � A«�;khC
ced~x���Tt����giex����gsryZ��yZs«quxzyZo~t��Zqry¸qudgiexzoHqri;o~�rxÒq���y|©~qudgi�|i>�r�ri&��v�i;oHqri&s�´�dgi;o*qrdgieª~tZv}¶H�ZsryZ�go~��x�oHqri;o~�«xzq��
x��Po��g���A® � �( ��	 G x��,t|�g�gsuy¾³�x�h�tTquxzZi&���¸i��H�~t���quy , 	<D � ��quxzhji>��qrdgi�xzoHqri;o~�rxÒq��*tTqPqrd~i�|i>�r�ri&�gv&i&oHqri;s N�IO � HC ®
7`V87`V32 � � �¬£ [ ¢>¦|¥ � Ì ¤ Ì ¢ _ Ð \ ¢ Ì
ced~i7�rv;t���i;�jt�sui<��x��uv�sui�qux&E;i;�X©¬sryZh ��� qry ��� ���«x�og�
t²�zyZ�Zt|srxzqrdghjx�v$�uv&t|�zi%x�o y|s}��i&sjquy°d�t¾|i%hjy|sui
�~sri>v�x��«x�y|o�tTq���yT´ �uv&t���i;�;®

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ ���

c-x��~® �>�*�rdgyT´���º<t�³�xzh �gh mpoHqri;o~�rxÒq��+��sry|��i;vwquxzyZo~�jAAº<m�� Hx�i&´���C�y�©-qrd~i�ogy|suh�t���x&E;i;�$sri>�«�9y|o~�ri;�
v&y|hj�g��qui;�<yZo �}y~���f����y�©Nc-x��~®-�;¼g®�6�xz³7�rv;t���i;�a´µi;sri����«i>�%©¬y|s¸sutZ��x�x�y|©,|i>�r�ri&����s}t�og�Zxzo~��©¬sryZh �|® �
quy$k~® �g¿��Z�Z® �~���Z® e|¼g�-�|® �"���Yeg®z��e��Ke�® ��e��Jkg®<���H®amÆ© �±x��aqudgi s}t|�gxz�~�ay�©,qrdgi*|i>�r�ri&��´µi*´�t|oHq�qry���i�qui;v�q;�
qudgi�t|�u�ry�v&x�t�qri>�+�uv&t���i�v}dgyZ�ri&o+©¬y|sequdgi���i�qui;v�qrx�y|o%x���J)� � � �(�Z®

» º<m����xzi;´�y|©�qudgi±x�ogxzqrx�t��,x�h�t��Zi�x����rdgyT´�o
tTq�qrdgi�quy|�
��i�© q�y|©Lc�x��~®^e �~��t|o~�
t7º%m��Ê�xzi;´
y|©�qudgi�h��~�Òqux��uv&t|�ziWsui;�r��yZo~�«iW´�dgx�v}d%x���qrdgi�h�tT³�x�h��gh sri>�«�9y|o��«i�t|v&sryH�r�µqudgi��«i&q�y�©P�rv;t���i;�ex����rdgyT´�o
ª9i;�rx���i|®

� 1�� � � 7%I!< �D7!9�5@? 5�� �35 �
< � � <��L9I� <
0a�~s���i�Á~o~xÒquxzyZo
y�©e�zy�v&t|�Pi�³�qrsui&h�t%x���t%�«�9i;v&x�t|�,v&tZ�«ijy|©�qudgi"Kv������sh�*',�����f����i&Á~ogxzqrx�y|o · c-¹�º7���H�¾½\®
6�y|hjiasui;v&i&oHqe´µyZsr¶<· c������|�~� 	 x�o~�|�g�!c�x��g���;½ xzo�sux����Ziai&³�qrs}t|vwquxzyZo+�~�riaqrdgi�Çuº<t�s}v}dgx�og� 	 xzo~i;��È¸t����|y|{
suxzqrdgh · 	 ��¼H�Z�~c�ÅW�Zk¾½\®

c~y|s,i>t|v}d��r�~tTqux�t|�~�9y|x�oZq�����n)�I?��K>���E"G R �Z´�i�t|�u�ry�v&x�t�qriequdgit����(�&�?@��u%�h���Nu%���}�-� � ( ��n)�I?��2>
	 � ��E
G R�� G � ®P¯°i�t����«y���i&Á~ogi L t|��t*Zi;vwquy|s�x�o+qudgi��uv&t���i���x�sri>vwqrx�y|o�®¯°i,��i&Á~ogi,te��y�v&t|��h�tT³�xzh �ghNxzo¸qrd~iµ�uv&t���i�{p�r�~t|v&i�ogyZsrh�t|�zxFE&i>�asui;�r�9y|o~�riPt|� t��9y|x�oHq���>n�	 � ��E G R�� G �´�d~x�v}d²x��W�zy�v&t|�z���Mh�t�³�x�h�t��Px�o°qrdgi+�gxzsui;v�qrx�y|o~�Wy|© L��� ��>n�	 � �r� L��� �?>n�	 � ��t�o~� L ®+¯�i+v;t�o°i;tZ�«x��z����q}tTqri
qud~tTq�©¬y|s�i;|i&su�$v&i&oHqrs}t�����yZxzoHq � y�©�tjZi;�u�«i;�A�gxzqu�at|�u�«y�v&x�t�qri;�%�uv&t|�zi&{Æ�r�~t|v&iW��yZxzoHq � ( ��	 G x����zy�v;t����z�h�t�³�x�h�t��9xzo+qrdgi��uv&t|�zi&{Æ�r�~t|v&i�sui;�r��yZo~�«iZ®�mÆ©�qrdgiWv�yZoHZi&s}�«i�x��µqrsu�giZ�Hx\® i|®�t�����qrdgiW��y�v;t��9h�tT³�xzh�t�xzo$qrdgi
�uv&t|�zi&{Æ�r�~tZv�i,sui;�r�9y|o~�ri�t|sri���y�v;tTqui;�*tTq�v�i;oZqusut|����yZxzoHqu��y|©9ta|i>�r�ri&�\�Tqrd~i&oj��i�qui;vwquxzo~�aqudgi�v�i;oHqri&su��xzogi>�-x��
i��H�gxzTt|�zi;oZq,qry�i&³HqusutZvwquxzog��qrdgyH�«i���y�v&t|�~h�tT³�x�hjt~®-ced~x��µt|�u�«�ghj��quxzyZo±v&t|o�ª�ia|i&suxzÁ~i;�jx�ojqrdgia�x�v&xzogxzq��
y|©eqrdgi�v�i&oHqusut|�,�9y|x�oZq}�&®�cedgx�� �x�v&xzo~xÒq��°x�� y|ªgqut�x�ogi>�²ªH�°�gsui�{p�«i;�zi>vwquxzyZo
y�©�v&t|o~��x��gtTqui;� A@�~t�s}t��Zsut|�gd
k~®z��Cw®

mpo%�gs}t|v�qrx�v�i|��´�iW�~�ri�� �9®LA��&�zC�t|��tjv}d~t�s}t|v�qri;srxFE;t�qrx�y|o±y|©�qrd~i��zy�v&t|�2i�³�qrsui&h�t~®

�?>n�	 � � ��x�����y�v;t����z�+hjt�³�xzh�t������ � �(�� �?>n)� � � �(�� �?>n�� L��� �
t�o~� � �(�� �?>n)� � � �(�� ��>n�� L��� �
t�o~� � �( � �?>n)� � � �( ��� � ��>n � A«�&�fC

c-x��~®�e �<�«d~yT´���tTq�qudgi±ª9y�q«quy|h �zi&© q tMº%m��Ê�x�i&´ y�©�qrd~i±�zy�v;t���i&³Hqusri;h�t%i�³�qrs}t|v�qri;��©¬suy|h qrdgi
�~�g��i;s��zi&© q�x�hjt|�|iZ®

� 1�� � J��
5N?BOh7%I-M �D7!9�5N? <8? ��:L9.OfMB< �39��K<�7!9�5N?
mÆq�x��eogy�q�t|o+i;tZ�«�jq}t|�r¶jqryj�x��r�~t|�zxFE&iaqrdgi���y�v&t|�9i&³�qrsui&h�t�x�h�t��Ziax�o$yZsu�gi&s�qry*xzhj�gsuyT|iaqrd~i¸x�oHqri;sr�gsui�{
q}tTquxzyZo�y�©Jqrdgi�y|suxz�Zxzo~t|�~�gt�qut�x�h�t��|iZ®�c~y|sPqud~tTq��g�gsu��yH�«iZ�|´�i��gsuy|�9yZ�rieqry�i&³�qrs}t|vwq,�ry|hji�x�o�©¬yZsrh�tTquxzyZo
©¬suy|h qudgi���y�v&t��9i�³�qusri;hjt�xzh�t��Zi|�Zqry*�«�g�9i&sux�h*�9yZ�ri�xzq�x�oHqry*�«yZh*iak ¨ sri;�gsui;�ri&oHqut�qrx�y|ojy�©2qudgiayZsrx��|x�o~t|�
�~tTqut*x�h�t��|i~A@|y|���ghjiWy|s��r�gs«©@tZv�iWsui&o~��i;srx�og�zC,yZs�qry��~�riWxÒq�©¬yZs�tj|i;�u�ri&�Jogi�q�´�y|su¶�sui;v�yZo~�«qrsu�~vwquxzyZo ®

ZN[�\ Ì Ì � £;¤¾¥~¦�£ [ Ð \@V cedgi$xzh�t|�|i±y|©��zy�v&t|�,h�tT³�x�h�t7v�yZoZq}t�x�o~��i;ogd~t|o~v�i>�
xzog©¬y|suhjt�qrx�y|o
yZo
qrdgi
Zi;�u�«i;���Wv&i&oHqri;sr��xzo~i;�;®qd�yT´�i&|i;s;� t|�z��qrdgi�i&³HqusutZvwqui;��hjt�³�xzh�t%t�suijogy�q�v�i;oHqri&s}�Wy�©e|i>�r�ri&���;���«yZhji*y|©
qudgi&h ´�xzqrd±��yT´µi;sPxzoHqui&o~�rxÒq��*Tt����gi�t|sri���i&qri>vwqri>�±���gi�qry�ogyZx��ri�yZsPqry�qudgi�x�srsui&�Z�g��t�suxÒq���y|©Jqrdgi�Zi;�u�«i;���
©¬suy|oHquxzi;su�;®,mpo<yZsu��i;s�qry+y|ª�q}t�x�o$qudgi�v&i&oHqri;sr��xzo~i;�e©¬suy|h qrdgi��zy�v&t|� h�tT³�x�hjt±xzh�t��Zi|�g´�iLB@'����ªgxzo�t�sux&E;i
qudgi���y�v&t|��i&³Hqusri;h�t±x�hjt|�|i�ª��<t��~�g�z��x�og�$t+d����«qri;sri>�«x���qudgsui;�rdgy|����x�og�~®v)
�����(�D���J´µi�qrdgx�o7qudgx��asui;�r�g�Òq

�>���(�-�$���,�



�>� �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

quy�y|ª�q}t�x�o<t*�r¶|i;�zi&qryZo�{\��x�¶|iWsri;�gsui;�ri&oHqut�qrx�y|o+y|©�qudgi�Zi;�u�«i;���;®�cedgx�ogogx�og�±x���t|v}dgx�i&Zi;�$ª��+��i&��i�quxzo~��qrdgi
�rx�h*�~�zi��9y|x�oHqu�;®Pcedgi;�ri��9y|x�oZq}�,t|sriequdgi�yZogi;�,´�dgyZ�ri�sri;hjyT¾t|�~��y�i;�,ogy�qev}d~t�o~�|ieqrd~i�qryZ��yZ�zyZ�|��y|©2qrdgi
x�h�t��Zi|®Pº%y|suia��i&qut|xz���,y|©2qrdgiW�r¶|i&��i�quy|ogxFE;t�qrx�y|o±t|�z�Zy|suxÒqudgh v;t�o±ª9ia©¬y|�go~�±xzo�· ��º<�|�T½\®Pcedgi¸sui;�r�g�Òquxzo~�
�r¶|i;�zi&qryZo+x���v�y|hj�9yZ�ri;�$y�©-�gxzi>v�i>�ey�©Pv��gsu|i>�&��i;tZv}d+y|©�qudgi&hÄsui&�~sri>�«i;oZquxzo~�*t*�gx�i;v&i¸y|©-Zi;�u�«i;�A®t�Ysh�}'.���
qudgi��«¶Zi&��i�quy|o+x��e�«x�hj�g��xÒÁ~i>�+ª��±sui&hjyT�x�og� �rh�t����9�~xzi>v�i;��y|©-v��~srZi;�;®�c~y|s�t ª�i&q«qri;s��x��r�~t���xFE;tTquxzyZo �Hqrdgi
sui&h�t|xzogx�og�7v&�gsrZi;��t|sri$�«hjy�y�qudgi;�²�~�rx�og�Mt�o
i;ogi&su�|��hjxzogx�hjx&E>tTquxzyZo
xzo~v&�z����xzo~���gt�qut<tTqrqutZv}dghji&oHq;®
ced~ij�rhjy�y�qrd~xzog��hji�qudgy���x�����i;srx�|i>�<©¬suy|h · ¨ i;���|��½,t�o�����y�i>�«o� q�hjy��gxÒ©¬�<qudgi���y�v;t���x&E>tTquxzyZoMy�©µqrdgi
i&³�qrsui&hjxÒquxzi>�ey�©�i;tZv}d+��xzogiZ®�cedgi�sui;�r�g�Òq�yZª�qut|xzogi>�+x���t|o$x�h�t��|iWy|©�qrd~i�|i;�u�ri&� tT³�i>�&®

�$Ì ¦ Ð \ ¢;£&¤ ��¦|£ [ Ð \@V cedgi�v&i&oHqri;sr��xzo~i�xzh�t��Zi�t����«y�v&y|oHqut|xzo~�ex�o�©¬yZsrh�tTquxzyZo<t�ª9y|��q�qudgi��rx&E;i�y�©�qrdgi
Zi;�u�«i;�A�|´�dgx�v}djx��P�gsuy|�9y|srqrx�y|o~t|�HqryWqrd~i��rv;t���i�tTq�´�dgx�v}d*qrdgi�v&�gsusri;oZqP�9y|x�oHq�d~t|�Pª9i&i;oji�³�qrs}t|v�qri;� ®-cedgi
sui&��tTquxzyZo�ª�i&q�´µi;i&o+t�|i>�r�ri&�J�«xFE&i¸t�o~��qrdgiW�rv;t���i�tTqe´�dgx�v}d±xzq�´et|�µ��i�qui;vwqui;�+´�tZ���|x�|i;o±x�o+�~t|sut|�|s}t��gd
k~® k~® eg®�cedgiaª�y|q«quy|h suxz�ZdZqµxzh�t��Zi�y�©`c-x��~®2e ��sri;�gsri>�«i;oHqu��t*º%m��
�xzi;´ y�©2qudgiav&i&oHqri;sr��xzo~i;��yZª�qut|xzo~i;�2�
´�d~i&sui�v�i;oZqusut|� �9y|x�oZq}��t|sri�v&y|��y|sui;�%t|v;v�yZsu��x�og�jquy�qrdgi*�rv;t���i�tTq¸´�dgx�v}d%qudgi&�%d~t¾Zi�ª�i;i&o7i&³�qrs}t|vwqui;�2�
�rxz³�v�yZ�zyZsu�et|sriW�~�ri;��s}t�og�Zxzog�*©¬suy|h ªg�z�~iWqry�sui;�$©¬y|s�qudgi��rxÒ³%�«x�og�|��i�{p�uv&t���i¸sri>�«�9y|o~�ri;���rdgyT´�o%x�o|c-x��~®
�>�g®
��tZv}d<�gx�i;v�i y�©P|i>�r�ri&��x��¸��i;�uv�sux�ª�i>�%ªH�%t±�ri �H�gi;o~v�i�y|©���yZxzoHqu�1B # �+FZ�9i;tZv}d�y|©�qrdgi;h.ª9i&x�og��t|�u�«y|{

v&x�t�qri>��´�xÒqud�t|o±i;�«qrx�h�tTqui;�±s}t|�gxz�~� � � ®�¯�i¸sui;v�yZo~�«qrsu�~vwq�i;t|v}d±�ri&�Zhji&oHq� # � � # � � � 'Jx�o~��i;��i;o~��i;oZqu�z�Z®PmÆ©qudgiWy|srqrdgyZ�|yZo~t����gsry|��i;v�qrx�y|o#�y�©�t��9y|x�oHq�� y|o$qrdgiW��xzogi # � # � � � x��ex�oHqry qrdgi��ri&�|hji;oZq1 # � � # � � � 'Æ��´µii>��quxzh�t�qriWqrd~i�sutZ��xz���exzoF#T��t�o~�%��i>���~v�iW©¬suy|h xÒq�qudgi�x�oHqri&o��«xzq��+x�oF��´�xzqrd<� �9®>AAkhC�®,cedgx���´�t¾�Z��´µi
sui;v&y|o~�«qrsu�~v�q�t±�|sui&�H{Æ�zi;|i;�2xzh�t��Zi�t�o��<´µi�Hx��r�~t���x&E;i�i;tZ�«x�����t|�z��qrdgi sri>v�yZo~��qusr��vwqri>�%|i>�r�ri&����´�xzqrdMt|o
x��ryZ�r�gs«©@tZv�iZ®
� [ ¢���¥ � [ � ¥�£ [ Ð \@V ced~i¸���«�~t|� hji;t|o~�ey�©-Hx��r�~t���x&E;xzo~� qudgi�|i>�r�ri&�Jogi&q�´µyZsr¶±t|sriWogy|q�i$SJi;vwquxzZi|®
0ao!qrd~i<y|ogi%d~t|o~�2��º%m�� �xzi;´��±v&t|o hjx��«��i;tZ� qudgi7�gd����«x�v�x�t�o�� ª9i;v;t��~�ri%qrd~i&� �gy|o� q+v�yZoZq}t�x�o

x�o�©¬yZsrh�tTquxzyZoMt�ª9y|�gq�qrd~i sui&��tTquxzZi���yH�«xzqrx�y|o�y�©Pqudgi Zi;�u�«i;����xzo°��i&�gqrd ®�0aogijv&t|oMt|�g�M��i&��qud�{pv��gi;xzog�
quy�qudgi&h ª~��q�t�dgx��|d$xzoHqri;o~�rxÒq���Zi;�u�«i;����y�v&tTqui;��ª9i&d~xzo~��t �zyT´ x�oHqri&o��«xzq���|i>�r�ri&�9h�t¾�j�«qrx����Jt|�g�9i;t�sµqry
ª9i�x�o$©¬suy|oHq�y�©-xÒq>�gy|s�d~x���i�xzq;®

0ao
qudgi+y|qrdgi;s�d~t|o~�2��t|o x��ryZ�r�gsr©@t|v&i�y�©�qrd~i+x�ogxÒqux�t|�µx�h�t��Zi+v&t|o t|v&v&y|�goHq�©¬yZs�qudgi+qudgi�'{�$�&�����}x(�
u!��,�}�+���(�±y|©�qudgi�Zi;�u�«i;���;��ªg��q�xzq�v�yZoHqut�x�o~� u!�(',�+���(�>�}� �$��',y����������$t�ª9y|�gq�qrdgi�x�h�t��|i�´�d~x�v}d%x���xzo��«��Âj{
v&xzi;oHq;®P¯ xzqrd<t*�zyT´ qudgsui;�rdgy|���$t|o$x��ryZ�r�gs«©@tZv�iWv�yZoZq}t�x�o~�µqrdgi��rh�t����2|i>�r�ri&����ªg��q�qrd~i&�+t|sri¸dgx��g��i&o%ª��
qudgi¸ªgxz�*|i>�r�ri&���;®�¯ xzqrd%t�dgx��|d+qrdgsui;�rdgyZ���2��xzqev&y|oHqut|xzo��,yZog�z�jqudgiaqrdgx�v}¶|i>��qe|i>�r�ri&���,tZ���rdgyT´�o±x�o�c-x��~®
�>¼g®
mpojª9y�qrd�v;t|�ri;�;�|º%m��²�xzi;´Xy|sPx��ryZ�r�gs«©@tZv�iZ�¾qrdgi��r�g�9i&suxzhj�9yZ�rxÒquxzyZo y|©~qrd~i���i�qui;vwqui;�jk ¨ v�i&oHqui&su�zx�ogi;�

v;t�o$dgi&���+qudgi¸xzoHqri;sr�~sri&qutTquxzyZo+y|© qrdgiWsui;t|�9Zi;�u�«i;��o~i�q�´�y|su¶9®Pº%yZsri;yT|i&s>�Zt|o+x��«yH�«�~s«©@tZv�i�y|© qrd~i¸sui;v&y|o�{
�«qrsu�~v�qri;�*Zi;�u�«i;��ogi�q�´�y|su¶�d~t¾Zieqrdgi�tZ��Tt�oHqut|�|i;��y|©Jt|o�xzo~xÒqux�t|�gxzh�t|�|i�x��«yH�«�gsr©@t|v&ie´�xÒqudgy|��q�d�t¾Hx�og��xzqu�
�gsut¾´�ª~tZv}¶��&�9ª�i>v&t|�~�«ijt�����|i>�r�ri&���at|sri sri>v�yZo~��qusr��vwqri>�7´�xzqrdMqrdgi��ut�hji*v&i&oHqri;sr��x�ogi x�oHqri;o~�«xzq��|® cedH���&�
xzq�v&t|o$d~i&���$quyj�go~��i;su�«qut|o~�±qudgi���y�v;t�� �«qrsu�~vwqu�gsui¸y|©�qudgi�|i>�r�ri&����ogi�q�´�y|su¶J®

� ����� ��'��&13������ � �+���.���"��}�-

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ �T�

�B130 � ���jJYI-9I� J`?N7z< ��O�7!M�� � 5N? O1�L?N7
LJK7!9 ��9@� < 	2J`O
mpoXqrdgx��*�«i>vwqrx�y|o���´µi$�gsui;�ri&oHq*�ry|hji+i&³���i;srx�hji&oHqu� h�t|��i�y|oX�r��oHqrdgi&qrx�v±x�hjt|�|i>�&®²cedgi��g�gsu��yH�«i$x��
quy$i>��quxzh�t�qri qrdgij�«i;o~�rxÒquxz�xzq��7t�o~�7qry��go~��i;su�«qut|o~�<qudgi ��x�h*xzqu�Wy|©,y|�~sahji�qudgy��MyZo��ri&Zi&s}t���v&srxzqri;srx�tg¿
o~y|suhjt|�zxFE;t�qrx�y|o �µsutZ��x��~�ji;�«qrx�h�tTqrx�y|o��ev&�gsu¾t�qr�gsui|�,qut|og�|i;o~v�� y�©W|i;�u�ri&���&�����go~vwquxzyZo~�;® cedgi7v&sri>tTqri>�
x�h�t��Zi;��d~t¾Zi�t+ÅWt����r�rx�t|o%ªg�zyZª7v�suyZ�u��{p�ri;vwquxzyZo$t|o~��qrdgi;xzsW��x&S9i;sri;o~v�i�©¬sryZhÄqrd~i�qrd~i&y|sui�qux�v;t�� hjy���i;���
��x�i;��x�o%qrd~i&x�sa��x��rv&sri&qri�sui&�gsui;�ri&oHq}tTqrx�y|o�®�cedgx���v}d~y|x�v�i�t�����yT´��eqry±v}dgi>v}¶+qudgi�i&³��9i;v�qri>�%sri>�«�g�zqu��©¬y|�go��
ª��$qrdgijt�o�t����Zqux�v���qu�~���|®*d�yT´�i&Zi&s>�~´�i�t����«y$v�y|hj�~t|sri�qrdgi sri>�«�9y|o~�ri��gsuy�Á��zi�yZª�qut|xzo~i;��©¬y|sq"{�(' @;� �����
t|o~��� �� z��������@;� ������v&sryH�r�«{p�«i>vwqrx�y|o��,yZo�t�v&�H��x�o~��sux�v;t��2v�x�suv&�g��t�sehjy��gi&�\®

cedgx����«qr�����$yZo7�«��oHqrd~i�qrx�v�x�h�t��|i>��x���ogy|q�i�³�d~t|�~��quxzZi|�gª~��qa´�i�dgy|�9i�qud~tTq�xzqa��i;tZ�g�equy+t�ª9i�q«qui&s
�~o~��i&s}�«qut�o���xzo~�$y|©��gsuy|ª~�zi;hj�Wt|srx��«x�og��xzo²Zi;�u�«i;���W�ri&�|hji;oZq}tTquxzyZo ®jmpoMqudgi�x��gi;t���v;t|�ri|�2qudgi±�r�gxzsuxzqWy|©
qudgi�´�y|su¶�y|o±�r��oHqrdgi&qrx�vexzh�t��Zi;�Px��PquyLB2'�,��Á�o~��t�����qrd~i���xzÂ�v&�g�zqrx�i;�/.#������(�
��v�sui;t�qri��r�HoHqudgi�qux�v�x�h�t��Zi
qud~tTq�x��«yZ��t�qri¸i;tZv}d���xzÂ±v��g�zq��|���~o~��i&s}�«qut�o��±qudgi�ª�i;d~t¾�xzyZsµy|©�qudgi�hji�qrd~y��$y|o$qrd~x����~sryZªg�zi;hÄt�o~�+qrsu�
quy%xzhj�gsuyT|i xÒq .N��sh�}'.�*i&³���i>vwqWqrd~t�q�t$�rx�og�|��i�t����|y|suxzqrdgh)´�dgx�v}dMd�t�o~����i;�Wi>t|v}d�y�©,qudgi;�ri±��xzÂ±v��g�zqrx�i;�
�ri&��t�s}tTqri;�z��´�x���� �|x�|i¸�|y�y��+sui;�r�g�zqu�eyZo$sui;t|�2xzh�t��Zi;�;®

2>V�UDV�U � Í � [�\ Ñ�¤ [ ¦|¥ ��¦ [ ¤¾¦ � �@¥�¤ 4 Ì ¢;¢ Ì �¬¢ Ï [ £�����¥ ��¢>¢ [ ¥ \ ¦�¤ Ð ¢;¢ Î ¢ Ì ¦�£ [ Ð \
�$Ì ¢ _ Ð \ ¢ Ì _�¤ Ð�� � Ì cedgi�sui;�r�9y|o~�ri �~sry|Á~�zijx��Wqrd~i*i;|yZ�z��quxzyZo�y|©,qudgi�hji;��x�t���ogi;�u�Wsui;�r��yZo~�«i�tZ�¸t
©¬�~o~vwquxzyZo$y|©-�uv&t���i|��dgi;sri¸q}t�¶|i;o$t�q�qudgiW|i>�r�ri&�2v�i;oHqri&s>®8c-xz�Z�gsri�k*�«d~yT´���tjv&y|hj�~t�sux��«yZo±ª�i&q�´µi;i&o$qrdgi
qudgi&yZsri&qrx�v&t|�Jt|o~�+qrdgiWy|ªgqut�x�ogi>�+�gsuy�Á��zi>�&®�cedgi��«��oHqrd~i�qrx�v¸xzh�t|�|i�v�yZoZq}t�x�o~�et v&xzs}v��~��t|sev&���zx�o~��i;s�´�xzqrd
ÅWt|�~�u�«x�t�o7ª~�zyZª�v�suyZ�u�«{Æ�ri;v�qrx�y|o �9sutZ��x��~�ak$|y¾³�i;���at�o~�MxzoHqri;o~�rxÒq��<i��Z��t��-qry°� � �±tTq¸qrdgi�v&i&oHqri;s;®�cedgi
qudgi&yZsri&qrx�v&t|�,sui;�r��yZo~�«i$�gsuy�Á~��i±x�� �ZxzZi&o
ª�� � �9®rA@�fC�´�dgi;srigo-m � �g� � � �Z�PÃ � � ��t�o~� A �
D�DYoK�m � � ,&, ®PcedgiWi&³��9i&sux�h*i;oHqut��2sui;�r�9y|o~�ria�~sry|Á~�zi¸x��ey|ª�q}t�x�ogi;�+©¬sryZh q�´�i&oHq��+�uv&t���i;��s}t�og�Zxzo~��©¬suy|h�~® �*qry%kg®<��®aced~x��Wv�yZhj�~t�sux��ry|o<�rdgyT´���qud~tTq¸qrd~i�q�´�y+�gsuy�Á��zi>��h�tTq}v}d �2t�o~�%qud~tTq¸qrd~i i&³��9i&sux�h*i;oHqut��
�~sry|Á~�ziWx����«��x��|dHqr���±��yT´µi;sµqud~t�o�qudgiWqrdgi;y|sui�qux�v;t��Jy|ogiWogi>t�sequdgi�h�tT³�xzh�t|� �rv;t���i|®

�<Ð ¤ �²¥ � [�� ¥�£ [ Ð \ cedgi,sui&��tTquxzyZo~�rdgxz��ª9i�q�´�i&i;o�qrd~i,|i>�r�ri&�ZsutZ��x��~��t|o~�Wqrd~iµyZ��qrx�h�t��Z�uv&t|�ziµx�� � ���,� �J)� � �«Ã��+oK�m � , 	 � ���m ´�dgi&sui ��mWx���qrdgi�s}t|�gxz�~��y�©-qrdgi�Zi;�u�«i;� ´�xzqrdMÅWt����r�rx�t|o�{Æ�zx�¶|iWv�suyZ�u��{p�ri;vwquxzyZo ®,cedgi
sui;�r�9y|o~�ri�tTqaqrdgi*y|�gqrx�hjt|�P�rv;t���i�t�o~��tTqaqrdgi*|i>�r�ri&�-v�i&oHqui&sW�«dgyZ�g���<ª�i�E&y�yZh.x�o�Tt�sux�t|oZq¸t�o~�<i��H�~t��
quy � �( ��	 G quxzhji;��qrdgi�xzoHqri;o~�rxÒq��%tTq�qudgi�Zi;�u�«i;��v�i;oZqui&svAA�«i;i�� �9®=A��;kfC3C�®�cedgi�xzogxzqrx�t��-x�hjt|�|i�y|©8c-x��~®g�v&y|oHqut|xzo���©¬y|�~saZi;�u�«i;����´�xzqrd²ÅWt��~�u�rx�t|o<ªg�zyZªMv�suyZ�u�«{Æ�ri;v�qrx�y|o<t�o~�%sui;�r�9i;vwquxzZi�s}t|��x�x\¿¸�Z® e"�����|® �����Ke�®<���
k~® �g®

»�© qri&s7t|�g�g����xzog�Xqrdgi²h �g�Òqux��uv&t|�zi°t�o~t|�z���rx��$y|o qrdgx���xzh�t|�|i°´�xÒqud e � �rv;t���i;�+©¬y|s%|i>�r�ri&���$sutZ��xzx
s}t�o~�|x�og�°©¬sryZhn�<quy � Zy¾³�i;���;�µqrdgi°�«i>v�y|o�� suyT´.y�©�c-t�ªg��iMk²�gsui;�ri&oHqu�±qrdgiMhjt�³�xzh �gh x�oHqri;o~�«xzq��
yZª�qut|xzo~i;�*tTq�qrdgi�v&i&oHqri;sPy�©9i;t|v}d*|i>�r�ri&�\®�ced~ie�gxTSJi&sui&o~v&ieª�i&q�´µi;i&o*qrdgieyZª�qut|xzogi>��h�t�³�x�h�t���sui;�r��yZo~�ri
t|o~�$qrdgi�qrdgi;y|sui�qrx�v&t|� i�³��9i;v�qri;�%Tt|�z�gi�e�kg® k*x��a��qusryZog�|i;se©¬y|s��rh�t���� |i>�r�ri&����t�o��%x����gsryZª~t�ª~�z�+�g�gi�qry
qudgi�qrsuxz��x�ogi;t|s*x�oHqri;sr�9y|��tTquxzyZoXy�©�qrdgi<�ZsutZ��xzi;oHq |i>vwquy|s����gsuxzo~�Mqudgi%sri>�«�9y|o~�ri%v�y|hj�g�gqutTquxzyZo ® ced~x��
�gxTSJi&sui&o~v&i%sri;hjt|xzo��*�rh�t����A�µª�i;�zyT´��|�
	+�µ´�dgx�v}d v�yZo�Á~suh���qudgi^E&y�yZh xzo�Tt�sux�t|oHq*�gsuy|�9i&srq��
y�©aqrdgi
o~y|suhjt|�zxFE;t�qrx�y|o ��t|o~�+´�x�����t����zyT´ t�o%i;tZ�«�jqudgsri>�«d~y|���+y|©�qudgi��zy�v;t��2i�³�qusri;hjt x�hjt|�|i~A�c-x��~®g�zCw®
� ¥gÑ [ ��¢ Ì ¢;£ [ �²¥�£ [ Ð \ ��yT´���k�t�o����Wy�© c-t�ªg��i k��rdgyT´ s}t|��x��~��i>��quxzh�t�qrx�y|oj©¬y|s,qrdgi¸�rt|hji�xzh�t|�|i|®
�P³�v&i&��q�©¬yZs�qrd~i�|i;�u�ri&�Py�©��rx&E;i<�|® e&��� qrdgi�h�tT³�x�h��gh sri>�«�9y|o��«ijx���y|ª�q}t�x�ogi;�°tTq�qudgi±ogi>t�sui;�«q��rv;t���i

�>���(�-�$���,�



�>¼ �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

tZ�r�ry�v�x�tTqui;�
quy°qrdgi7�rx&E;i%y�©�qudgi<|i>�r�ri&�\® cedgi%i&susryZs*x�o �«xFE&i%i;�«qrx�h�tTquxzyZo x���ª9i&��yT´ �g® k�|y¾³�i&��t�o��
x�hj�gsuyT|i;�¸´�dgi;o°qrdgi�Zi;�u�«i;���rxFE&i�x�o~v�sui;tZ�«i>�&®�cedgx��Wsri>�«�~�Òq��rdgyT´��aqrd~t�q;�����gijquy%�gx��uv�sui�qux&E>tTqrx�y|o�� ´µi
v;t�ogo~y�q�dgy|�9iWqryj�Zi�q�t�o%t|v;v��gs}tTqui��«�gªg{\Zy¾³�i;�Ji;�«qrx�hjt�qrx�y|o�y�©-qrdgi��rxFE&iWy�©P�«h�t|�z�2Zi;�u�«i;���;��xA® i|®PZi;�u�«i;���
y|©�s}t|��x��~�eª9i&��yT´D�Z® � |y¾³�i;���;®

2>V�UDVXW 1 £�� Ì ¤+¦�¤ Ð ¢;¢ Î ¢ Ì ¦�£ [ Ð \ � Ð Ñ Ì �¬¢
ced~i;�ri Á�su�«qWqri;�«qu���«i&q¸qudgi��gsuy|ªg��i&h�y�©��ri&o��«xzqrx��xÒq��<quy�qrdgi±v&sryH�r�«{Æ�ri;v�qrx�y|o7hjy���i;�A®�mpo°sri>t��Px�h�t��|i>�&�
qudgi&sui��«d~y|�g���*ogy�q�ª9i�dgx��|djxzoHqui&o~�rxÒq�� Tt�sux�t�qrx�y|o~��x�o~�rx���iequdgi�|i>�r�ri&�\®�c�´�y¸h�t|xzojsui;t|�ry|o���y|©9x�oHqri;o~�«xzq��
Tt|srx�tTquxzyZoMv&t|oMª9i*o~y|x��«ijt�o~�M�~t�srqrx�t���Zy|���ghji�i$SJi;v�q;® �µy|o~v&i&suogxzo~�+ogyZx��ri|�Jqudgijh��g�zqrx��rv;t���i �~sry�v�i>�r�
qud~tTqe�~�ri;��ÅWt����r�rx�t|o±¶|i;sro~i&�Jv�y|o�Zy|����qrx�y|o~��qri;o~�g�µqry*sri>���~v&iaxzq;��ªg�gqe��i;��i;o~��x�og�jy|o�qudgi�t|v �Z�~x��rxÒquxzyZo
hjy��gt|�zxzq��|��yZogiMv&t|o t��~�g�z� t
�gsui�{\Á~�zqri;srx�og�
qui;v}dgogx��H�gi7��xz¶Zi�t|ogx��ry�qusryZ�gx�v<��xTSJ�~�rxzyZo ®Dcedgi��~t�srqrx�t��
Zy|���ghjiai�S9i>vwq���x���qu�gsuª~�µqrdgi���i&qri;v�qrx�y|o�y�©��rh�t����2|i>�r�ri&���µt|o~�+t|���ry*sri>���~v�iaqrd~i&x�s�xzoHqri;o~�rxÒq��Z®-mpo$©@t|v�q;�
ª~xz��|i;�u�ri&����v&t|o ª�i�v�yZo~�«x���i;sri>�
t|� d~t¾�xzog��t "{�(' @;� �����jv�suyZ�u��{p�ri;vwquxzyZo�´�d~i&sui;t|� �«h�t|�z��y|ogi+d~t¾|i+t
�L�� z{,������@;� ������v&sryH�r�«{Æ�ri;v�qrx�y|o+t|o~��tj�zyT´�i&s�xzoHqui&o~�rxÒq���v&t|�~�«i>�+ª��±��t�srqrx�t��2|yZ�z�~h*iWi�S9i>vwq;®
��Ì � \>[ £ [ Ð \ Ð�: ¥+¡-¥�¤ Î � [ 5 Ì ¦ Ð \�4 Ð � 4 Ì Ñ ¦|¤ Ð ¢>¢ Î ¢ Ì ¦|£ [ Ð \ ¯�i�t|sri�v&�gsrsui&oHqu�z��´�y|su¶�xzo~��y|o�t¸|i>�r�ri&�
hjy���i;� y�©�t ª�t�sr{\��xz¶Zi¸v&sryH�r�«{p�«i>vwqrx�y|o�v�yZoHZy|��|i>��´�xÒqud7ÅWt��~�u�«x�t�o�¶|i;sro~i&�2´�xzqrd<tjv�y|o���q}t�oHq�t�o~���«h�t|�z�
�«qut|o~�gt|su�$��i&�x�tTqrx�y|o�®-mpo$qrd~x���v&sryH�r�«{p�«i>vwqrx�y|o+h*y���i;�A��qudgi�ÅWt����r�rx�t|o+¶Zi&suogi&�2v�yZo�|y|����quxzyZo$t|v�qu�e��xz¶Zi¸t
��t�srqrx�t��9|y|���ghji¸i$SJi;vwq�t�o��+v&t|o+��yT´µi;s�qudgiWxzoHqri;o~�rxÒq���y|©��«h�t|�z�J|i>�r�ri&�\¿-ªgxz�*|i>�r�ri&����t�sui�"{�(' @;� �����et�o��
�rh�t�����yZogi;�µt�sui �L�( z�,���(� @;� ������®��a�«x�og� qrdgx��,¶�x�o~�±y|© hjy��gi&�2v���yZ�ri&s,qry�sui;t|�~x�h�t��|i>�&���rx&E;i�i;�«qrx�h�tTquxzyZo
v;t�o�ª�i�v&y|o~�rx���i&s}t�ªg����x�h*�~sryTZi;�2®

»�o%t|o~t����Hqrx�v¸i�³��gsui;�u�«x�y|o$y�©-qrdgi�hjy���i&�2x����ZxzZi&o�ªH�J¿�
� ��n �@?��K>�� � � � ��n)�I? � +�� ��� ��n)�@?�� A«� ��C

´�dgi;sri �*x���qudgi�s}t|��x��~�ey�©�qrdgi�Zi;�u�«i;�A�!o���x���tjv�y|o���q}t�oHq;�gt|o~���7x�����i�Á~o~i;��ª��
�*��n)�I?�� � �Wxz© � n � H ? � � �

� , y|qrdgi;sr´�x��«iZ®

� Ð �Q_�¥g¤ [ ¢ Ð \ Ð�: £�� Ì ¤ Ì ¢�_ Ð \ ¢ Ì _�¤ Ð � � Ì ¢ c-xz��®����«dgyT´��,sri>�«�9y|o��«i��~sry|Á~�zi>�P©¬yZsµ��x&S9i;sri;oHq�v�suyZ�u�«{
�ri;v�qrx�y|o~�WyZo°t%v&�H��x�o~��sux�v;t���v�x�s}v��g��t�sW|i>�r�ri&�Py|©�s}t|�gxz�~�Wk~®�mpo°sui;� �2qrdgi��~sry|Á~�zi*©¬yZs�t<ÅWt��~�u�«x�t�og{\��xz¶Zi
v&sryH�r�«{p�«i>vwqrx�y|o�� qrd~i$�ut�hji$tZ��x�o c-xz��®-k~��t|o~�
x�o ªg���gi±qudgi�sri>�«�9y|o~�ri��gsuy�Á~��i±©¬yZs tMª~t�sr{\��x�¶|i±v�suyZ�u�«{
�ri;v�qrx�y|o ®�cedgi&sui+t�sui±x�hj��yZs«q}t�oHq�Tt�sux�t�qrx�y|o~��ª�i&q�´µi;i&o
qudgyZ�ri±q�´�y7�gsuy�Á~��i;�;�-ª~t�sr{\��x�¶|i±v�suyZ�u�«{Æ�ri;v�qrx�y|o
d�t¾|i�qudgi&�Mhjt�³�xzh �gh)´�xÒqud°t�dgx��|d~i&s¸sri>�«�9y|o~�ri*¾t|�z�~i*t|o~��t�qWt$��yT´µi;s¸�uv&t|�ziZ®�cedgx��Wsri>�«�g�zq��«dgyT´��
qud~tTqPyZ�gs�Zi;�u�«i;���«xFE&i�i;�«qrx�h�tTqrx�y|o*v&t|o�ogy|q�ª9i�t|v;v��gs}tTqui,´�xzqrdgyZ��qPd~t¾�xzog�¸t��Zy�y���hjy��gi&��y�©~qrdgie|i>�r�ri&�
v&sryH�r�«{p�«i>vwqrx�y|o�®>c-xz��®����«d~yT´��,x�o±�|sui&i;o�qrd~ia�gsuy�Á��ziasri>�«�9y|o~�ri�yZª�qut|xzogi>�j©¬y|set�ª�t�sr{\��xz¶Zi�v�suyZ�u�«{Æ�ri;v�qrx�y|o
y|©�s}t|�gxz�~�¸qudgsui&i�t�o~�²v&y|o�|yZ�zZi;�<´�xzqrd t<ÅWt����r�rx�t|o�¶Zi&suogi&�Py|©e�«qut|o~�gt|su�°��i&�x�tTquxzyZo �Z��t�o��Mx�o²sri>�
qudgi��gsuy�Á~��iW�~�rxzog��tj�«qut�o��gt�s}�+��i;�x�t�qrx�y|o�i �H�~t��Jquyjqrdgi�Zi;�u�«i;�JsutZ��xz���jA@khC�®

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ �>�

� ¥gÑ [ ��¢ Ì ¢;£ [ �²¥�£ [ Ð \ :ÆÐ ¤<£�� Ì ¦ Ð \�4 Ð � 4 Ì Ñ ¡-¥�¤ Î � [ 5 Ì � Ð Ñ Ì � ���rxzo~������uD�&�&��´�dgx�v}dMx��Wt+�gsuy�{
�Zsut|h.©¬y|s��«��h ª�yZ�zx�v�v;t���v��g���~�;� t�o~�7qrdgiji�³��gsui;�u�rxzyZo~��y|©,y|�gsWsui;�r��yZo~�ri�©¬y|s¸qudgi ª�t�sr{\��xz¶Zi v&y|o�|yZ�zZi;�
hjy���i;� �|x�|i;o$ª��$� ��®��;¼*xzo<t|�g��i;o~��xz³ �¸�~´�i�v�yZh*�~��qri>�+qudgi�v&�gsrZi¸qrd~t�q�sri;�gsri>�«i;oHqu�µqrdgi�hjt�³�xzh�t��
�uv&t|�zi�o ���,� � � � ���,� tZ�at+©¬�go~v�qrx�y|o�y�©�qudgi Zi;�u�«i;��s}t|�gxz�~�;®�cedgi*sri>�«�g�zqWx��¸sui&�gsui;�ri&oHqri>�%xzoQc-xz��¼g®»��Òqudgy|�~�|djqrd~i��«xFE&i�i;�«qrx�hjt�qrx�y|o�sui �H�gx�sri>��qrd~i��~�ri�y�© hjy|sui�v�yZhj�g�zi&³jv&sryH�r�«{p�«i>vwqrx�y|o hjy��gi&���&�Zqrdgi;sri�x��
t±xzo~v&sri>t|�rxzo~�j©¬�go~vwquxzyZo ��qrd~t�q��zx�og¶���qrdgi�h�t�³�x�h�t��-�rv;t���i�t�o~��qudgi�s}t|��x��~��y�©�t�|i>�r�ri&�\®�6�x�h��g��tTquxzyZo
t|�z��yT´��Pquy i>��quxzh�t�qriaqrdgx���©¬�go~v�qrx�y|o+yZo$t ª~t�sr{Æ�zx�¶|i¸v�suyZ�u��{p�«i>vwquxzyZo*hjy���i;�Jv&y|o�|yZ�zZi;�j´�xzqrd%t v&y|o~�«qut|oHq
ÅWt|�~�u�«x�t�o ®%» Zi;�u�«i;��y�©�t<�ZxzZi&o²sutZ��x��~��x�����i&qri;v�qri>� tTq�t<��yT´�i&s��uv&t���i�©¬yZs�t<ª~t|s«{Æ�zx�¶|i�v&y|o�|yZ�zZi;�
hjy���i;�A��qudH���&��©¬yZset*�ZxzZi&o+h�t�³�x�h�t��2�uv&t���i|�HqudgiWsutZ��xz���µy|©�qudgi���i�qui;vwqui;�$|i>�r�ri&�Jx��eªgxz�Z�|i;s,©¬yZs�t�ª~t|s«{
��x�¶|iWv�y|o�Zy|��|i;�±h*y���i;�Jqrd~t|o±©¬yZs�t*ÅWt|�~�r�rx�t�o�{Æ�zx�¶|iahjy��gi&�\®����rxzog� qrd~x����rxzh �g��tTqrx�y|o���t*ª9i�qrqri&s�s}t|�gxz�~�
i>��quxzh�t�qrx�y|oMv;t�oMª9ijt|v}dgi;xzZi;�2�2t�o��<qrd~x��¸sui;�r�g�ÒqW´�x��z��ª9i*���«i>�7x�o7qrd~i ogi&³�qW�ri;v�qrx�y|oMyZo�t+�gd~t�oHquy|h
x�h�t��Zi|®

2>V�UDV87 1 \ Ì 4 Ì ¢>¢ Ì � Ï [ £�� 4 ¥�¤ Í [�\ 9 Ï [ Ñ�£��
c-x��~®��*t�o~��c�x��~®J�����rdgyT´ i�³��9i&suxzhji&oHq}�µh�tZ��iayZo+Zi;�u�«i;���,´�xÒqud$Tt�su��xzo~��´�x���qrd ®�ced~iaZi;�u�«i;�9�rx&E;iay|©
qudgi*xzh�t��Zi;��x��¸t±�9i&suxzy���x�v*�«x�o��~�«yZx��<t|o~�<qudgi�s}t|�gxz�~�aTt�suxzi>��©¬suy|h e�qry+�$|y¾³�i&����´�xzqrd°t±�9i&suxzy��<y|©
>	��A'> F k < Zy¾³�i&��� < E  � � D�����' t|o~� >	��A'> F � � ,", �gt���y|o~��E�t�³�x��;®�cedgiWi �H�~tTquxzyZo$y|©�qudgi�|i>�r�ri&�2s}t|�gxz�~�
©¬yZs < � � �ED ���*x���¿

�D�=> � � �THKD������
� D�D < >

> ��A'> F �ced~i±�zy�v;t���i&³Hqusri;h�t%xzoac-x��~®��<�rdgyT´��Wqud~tTq�qrdgi±Zi;�u�«i;�,v�i;oHqri&s�d~t|��ª9i&i;o ´�i&���,��i�qui;v�qri;�
t|o~�
t����ry
qud~tTq��ry|hjiji�³�qusri;hjt�´�i&sui���i�qui;vwqui;�°ogi>t�sWqrd~i�|i;�u�ri&��©¬suy|oHqrx�i&s}�¸´�dgi&o°qrd~i�sutZ��xz���W�|y�i;�¸qudgy|�g�Zd°t
h�t�³�x�h��~h�®-mpojqrd~x��µv&t|�ri|�|qrdgi;sriat�suieq�´µy�ogi;�Zt�qrx�|iei&x��|i;oHTt|�z�gi>�Px�ojqrdgi��~��t|ogi�qut|og�|i;oHqPqry�qudgi�|i>�r�ri&�
v&y|oHqryZ�gs>� t�o~�MxÒq�x��Wogy|suh�t��-qry%yZª�qut|xzo��zy�v&t|�Pi�³�qrsui&h�t~® ��i;|i;s«qudgi&��i;�u�&�Jqudgijsri>�«�9y|o��«i*y|ª�q}t�x�ogi;�°tTq
qudgi�|i>�r�ri&�2v&i&oHqri;s�x��edgx��|d~i&s�t�o��±qudgiL�$�(� ���sri>�«�9y|o~�ri;�ev;t�o�ª�i�sui&hjyT|i>�±i;xÒqudgi&s�ª���qudgsri>�«d~y|����xzo~�*y|©
qudgi�x�hjt|�|iWy�©-�zy�v;t��2i�³�qusri;hjt*yZs�ª��$sri;h*yTTt|�9y|©-�rh�t�����v�yZogogi;v�qri>�$v&y|hj��yZogi&oHq}�&®

c-x��~®e� ���«dgyT´���qrd~i�i>��quxzh�t�qri;�XsutZ��x��~��A@xzo!sui;�-C�t���y|og��E�t�³�x��jv�yZh*��t�sui;�°qry�qrd~i�sui;t|�µs}t|�gxz�~�
�~sry|Á~�ziWy|©�qudgi�|i>�r�ri&�2A@xzo<ª~�z�gi�Cw®lcgy|sa�«hjy�y�qud�Tt|srx�tTquxzyZo~�&��yZo�qrdgi���i�© q>�gqrd~i��«xFE&i�x���´�i&��� i;�«qrx�h�tTqui;�2�
ª~��q�©¬y|s�©@tZ��q±Tt|srx�tTquxzyZo~�*y�©WsutZ��xz���&��y|o!qrd~i<srx��|dHq;��x�o!sui&�ZxzyZo~�*y�©Wh�tT³�xzh �gh s}t|�gxz�~�*qudgi7�rx&E;i<x��
�~o~��i&sr{Æi;�«qrx�hjt�qri>�±���giaqry�qrdgi�ÅWt��~�u�rx�t|o+v�yZoHZy|����qrx�y|o±t�q�d~xz�Zd+�rv;t���i;�,qrd~t�qe�gi;v�sui;tZ�«i>�Pqudgiax�oHqri;o~�«xzq��
o~i;t�s�qudgyZ�riW©¬sryZoHqrx�i&s}�&�H©@t|�«qri;seqrd~t|o%xzo$qrdgi�v&���zx�o~��sux�v;t�� v;t|�ri|®

2>V�UDV32 � ��¤ 4 Ì Ñ 4 Ì ¢>¢ Ì �@¢
c~y|s�t%�rxzog�Z�zi*quy|su�~�¸´�xÒqud²t<ÅWt|�~�r�rx�t�o²v�suyZ�u��{p�«i>vwquxzyZo �9qrdgi���y�v&t��Pi&³�qrsui&h�t+�ZxzZi;�¸dgx��|d²sui;�r��yZo~�«ijtTq
qudgi�quy|su�~��v�i;oHqri&s,´�dgi&suieqrdgi�xzoHqri;o~�rxÒq��*x��,dgx��|dgi;sPqrd~t|o<�;¼~® � �¸t|o~�j�«yZhji�sri>�«�9y|o~�ri�ogi>t�sPqudgi�y|�gqu�rx���i
©¬suy|oHquxzi;s�y|©�qudgi¸qry|su�~�;®Pcedgx����ri;v&y|o~�±q�����iWy�©-sri>�«�9y|o��«i¸x��ei&³��g��t|xzo~i;�±ª���qudgiWogi&�HtTquxzZiaTt����giWy�©�qrdgi
qudgx�su�*i&x��|i;o�¾t|�z�~iµqud~tTqµª�i>v�y|hji>��dgxz�Zdgi&s,xzo�t�ª��«yZ�z��qui�Tt����gieqrd~t|o*qrdgi��ri;v&y|o~�*y|o~itA@�ri&i��ri;vwquxzyZo�eg® ehCw®
d�yT´µi;|i;s;�ZxÒqed~t|�et|o±xzoHqui&o~�rxÒq�����yT´�i&sµqrd~t|o$�g® ��t|o~�±v;t�o+i>t|�rxz���jª�iaqrd~sri>�«dgyZ��� ®=c-x��~®J�|�asrx��|dHqe�«dgyT´��
qudgiWqrd~sri>�«dgyZ����i&³Hqusri;h�t��«�g�9i&sux�h*�9yZ�ri;��yZo$qudgi�x�ogxÒqux�t|��x�h�t��|iZ®,cedgi���y�v&t�qrx�y|o�y�©�qrdgi�Zi;�u�«i;��v�i;oHqri&s
�gyHi>�«o  q�d�t¾|i±t7�r�gª�{Æ|y¾³�i&�P�~sri>v�x��«x�y|o �-ªg��q qrdgi+|y¾³�i&���W©¬y|�~o~�°©¬y|s�qrdgi$|i;�u�ri&�,v&i&oHqri;s�v�yZoZq}t�x�o²qrdgi
sui;t|�J|i;�u�ri&� v�i;oHqri&s�x�o~��i;��i;o~��i;oZqu�z�$y�©-qrdgi�v&�gsrTt�qr�gsui~A¬ª9y�q«quy|h sryT´ y�©�c-x��~® �Z��C�®

�>���(�-�$���,�



e � �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

2>V�UDV�� � ¥ \ 9 Ì \ £ 4 Ì ¢;¢ Ì �¬¢
¯°i%�rt¾�°qrd�tTq*q�´µy�|i;�u�ri&����t�sui±q}t�og�Zi&oHq ´�d~i&o qudgi&x�s*©¬sryZoHqrx�i&s}��t�sui+i;ogy|�~�|d ogi>t�s qry²��x���qu�gsrªXqrdgi
i>��quxzh�t�qrx�y|o%y�©�qrd~i��|s}t|�gxzi;oZq>®�Å¸i;ogi&s}t����z�Z�gqudgi�qut|og�|i;o~v���v�yZo~v�i;sro~��q�´µy�Zi;�u�«i;����ª~��qax�o7�«yZhji�v&t|�ri;�
hjyZsriµ|i;�u�ri&����v&t|o�ª9iµx�o�|yZ�zZi;�2�¾y|s�t�Zi;�u�«i;�Hv;t�o�ª9i�qut|og�|i;oZq�qryWt�ogyZo�{Æ|i;�u�ri&�Z�«qrsu�~v�qr�gsui|®�¯�iesui;�«qrsux�v�q
qudgi��«qr�~���±qryjqrd~i�v&t|�riWy�©�q�´µyj|i>�r�ri&���;®

cedgi�qut�o~�|i&o�v��av;t�o�ª9i,v}d~t|sutZvwqri;srxFE&i-ª���qudgsui&i��~t|sut|hji�qri;su�;¿-��C9qudgi�hjxzo~xzh�t��H��x���q}t�o~v&i�;�ª9i�q�´�i&i;o
qudgi*q�´µy%Zi;�u�«i;����©¬sryZoHqrx�i&s}�¸v&y|hj�~t|sri>�<qry�qudgi��«xFE&ijy�©µqrdgi�Zi;�u�«i;���/.>ehC�qudgijsut�qrx�y$ª9i�q�´�i&i;oMqudgijq�´�y
Zi;�u�«i;����s}t|��x�x .gkhC,qrdgi�t|og�|��i �(E  , �@D>k&D�'2ª�i&q�´µi;i&o�qrd~iWq�´µyj|i>�r�ri&���etT³�x���tTqeqrdgiWq}t�og�Zi&oHq��zy�v&�~�&®

mpo%y|�~s�i&³���i;srx�hji&oHqu�;��´µi��ri�q�qudgiWsut�qrx�y*y|©�qudgiWq�´µy*|i>�r�ri&���µqry%�~A qudgi&x�s�s}t|��x��~��x���qudgsui&iW|y¾³�i&����C
t|o~�+qri;�«qri>�$qrdgi�v;t|�ri;� � � , xzo^c-xz��®2��e*t�o���� � D>k�D x�o^c�x��~®2�>kg®c-x��~®,��e��«dgyT´��Wsui;�r�g�zqu��yZo°qrdgi�Á�su�«q�v&tZ�«i � � , ´�dgi&sui*qrdgi$��x��«qut|o~v�i�;Mx���i �H�~t���qry^E&i;sry%yZo
qudgi�sux��|dHqat�o��%qry+qrdgi*|i>�r�ri&��sutZ��xz����x\® iZ®�qrd~sri;i�|y¾³�i;����yZo<qrd~i���i�© q;®¸¯ dgi;o ; � , �9t±qrdgx�s}�<�zx�ogi x��
�gi�qri>vwqui;�jª9i�q�´�i&i&ojqudgi�q�´�y�|i>�r�ri&����t�o���tTqµtWdgx��|d~i&s,�uv&t|�zitA@ª�y|q«qryZh srx��|dHq�C��|´�dgx���i�qrdgiav�y|oHquxzo��gxzqrx�i;�
y|©,qudgi*q�´µy�|i>�r�ri&���Wv�i&oHqui&su�zx�ogi;�Wt|sri*�gsui;�ri&su|i;� ® »��¸qudgi���i�qui;v�qri;�°��xzo~i;��t�sui*ogy�q�v�yZogogi>vwqri>�2� xzq�x��
�9yZ�u�rxzªg��i qry�sri;h*yTZi�qudgi�Ç�´�suy|og��È��zx�ogijª��<sri;h*yT�x�og�$�rh�t����Pv�y|o~ogi;v�qri;��v�yZh*�9y|o~i&oHqu�;�2ªg��q�ogy|q¸ª��
qudgsui;�rdgy|����x�og�*qrdgi���y�v&t|� i�³�qrsui&h�tjx�h�t��|iZ®�0ao%qudgi�ª9y�q«quy|h �zi&© qax�hjt|�|iZ��qrdgi ��x��«qut|o~v�i�ª9i�q�´�i&i;o%qrdgi
q�´�yW|i>�r�ri&����x���i �H�~t��gqryWqrd~i&x�s�sutZ��x��~�Pt�o~�jt¸qudgsri>�«d~y|����xzo~�¸y|©�qudgi���y�v&t���i&³�qrsui&h�tWxzh�t|�|iex��,�«��Â±v&xzi;oZq
©¬yZs�sri;hjyTHx�og� qrdgi�Ç«´�suy|og��Èa��i�qui;vwqui;����y�v;t��2i&³Hqusri;h�tg®

c-x��~® �>k �rdgyT´���sri>�«�~�Òq}��©¬y|s � � D>k�Dg��´�dgi&sui¸qrdgi���x��«qut�o�v�iI;±��i>v�sui;t|�ri;�,©¬suy|hÄ�j|y¾³�i;���µqry �~®Pmpo
qudgx��-v;t|�ri|�¾qudgi&suiµx���ogyaqrdgx�s}����xzogi�v&sri>tTqri>��ª��Wqrdgi�q}t�og�Zi&o~v&�|�Tªg��q�qudgi���x��«qr�~srª~t|o~v�i�y|o�qrdgiev�i;oHqri&su��xzogi
�9yZ�rxzqrx�y|o²x��WhjyZsri�x�hj��yZs«q}t�oHq;®±cedgx���x�hj��yZs«q}t�oHq���x��«�g��t|v&i&hji&oHq�y�©�qrd~i±|i>�r�ri&��v&i&oHqri;sW©¬y|s�t%|i>�r�ri&�
�gi&ogy|qri;�?�"��tTqµqrdgi�sux��|dHq,y�©`c-x��~®��;k�v&t|o�ª�iai�³��g��t�x�o�ª�� qudgi���yT´ v��gsuTtTqr�~sri�y|©Jqrdgi�qut�o~�|i&oHqµ�r�gsr©@t|v&i
y|©�qrd~i*y|qrdgi;sW|i;�u�ri&�#� � xzo�qrdgi���x�sui;vwquxzyZoMyZs«qudgy|�Zy|o~t|� qry �"�T® cedgx��W�zyT´�v��gsuTtTqr�~sriZ�2i �H�~t��-quy�E;i&suy
d~i&sui|�|��x��«qr�gsuª�qudgiehji;��x�t���ogi;�u�-sri>�«�9y|o��«i�´�dgx�v}d x�oHqri&�Zsut�qri�ª�yZ�go~�gt|srx�ogi>�r��t���y|o~�¸tWv�x�s}v���iµyZs«qudgy|�Zy|o~t|�
quy?�"�¸tT³�x��;®

mpo²qudgi±�rt|hji�´�t¾�Z��´�dgi;o²t<�rh�t�����|i>�r�ri&�Px��Wq}t�og�Zi&oHq�qry7t±Ç«ªgx��|�|i;s�È*y|ogiZ��´�i±v&t�o²i&³��9i;v�q���x���{
qu�gsuª~t�o~v&i�x�o%qrdgi*�«h�t�����Zi;�u�«i;��tT³�x�����i&qri>vwqrx�y|o����gi�quy�qrdgi �zyT´�v&�gsrTt�qr�gsui�y�©Pqudgi�ªgx��+Zi;�u�«i;�A�gi;|i;o
´�d~i&o�|i;�u�ri&����t�suia�~t|sut|�z��i&�2x\® i|®�©¬y|s���yT´ Tt����gi>��y�© �,®

»a�±t²v�y|o�v����~�«x�y|o��µ´�dgi;o!qrdgi<ª9y|�go��gt�suxzi>�jy�©aqut�o~�|i&oHq±Zi;�u�«i;���jt�sui%ogy�q�x�o v�y|oHq}t|vwq>�µyZogi<v&t|o
i&³���i>vwq�quy+¶|i;i&�%qudgi v&y|oHqrx�o��gxÒq��$y�©Pqudgi�Zi;�u�«i;����v&i&oHqri;su�;®
��i;|i&srqrd~i&��i;�u�&�~qut�o~�|i&o�v���y�©P|i>�r�ri&����d~t¾Zi
qudgi�©¬yZ�z��yT´�x�og��ogi&�HtTquxzZiPi$SJi;vwq}�&¿ {�xzq-��i>v�sui;t|�ri;�2qrdgi�sui;�r�9y|o~�riP©¬�go~v�qrx�y|o�t|o~�Wh�t�¶Zi;�Jqudgi�qudgsri>�«d~y|����xzo~�
hjyZsri���xÒÂ±v&�g�Òq>�T{JxÒqPx�o~v�sui;tZ�«i>�2qrd~iµi>��quxzh�tTqui;� �«xFE&i�y�©�qudgie|i;�u�ri&�|o~i;t�s�qrd~i,q}t�og�Zi&oHq�t|sri>tg�>{JxÒqPv}d~t�o~�|i;�
qudgi*�zy�v&t�qrx�y|o<y|©µv�i;oZqui&su�zx�ogi>�&® 0aogi�´et¾�$qry+x�hj�gsuyT|i�qudgi*�gi�qri>vwquxzyZoMy�©Pq}t�og�Zi&oHqaZi;�u�«i;���av&t|o7ª�i qry
h�t|¶|i t|o7xzqri&s}tTquxzZi��gsuy�v�i>�r�;®¸ced~i x�o�©¬y|suh�tTquxzyZo7y�©Pqudgi*�gi�qri>vwqui;��|i;�u�ri&����v&t|o7ª9i �~�ri;�7qry��zy�v;t���x&E;i
qudgijsri;�|x�y|o�y�©,q}t�og�Zi&o~v&�7t�o~�Mqry<��x��uv&t�s}�<qudgijxzog©¬y|suhjt�qrx�y|o°y�©��|s}t|��x�i&oHqWxzo�qrdgyH�«ijsui&�ZxzyZo~��©¬yZsWqrdgi
o~i�³�q�xÒqui&s}tTquxzyZo ®

2>V�UDV�� � � \ ¦�£ [ Ð \ ¢
»
���go~vwquxzyZo�xzo$tW|i;�u�ri&���Pogi�q�´�y|su¶�x��,t�ª~sut|o~v}dgx�og�Wy�©2|i>�r�ri&�\�|´�dgi;sri�yZogi�Zi;�u�«i;�g��xz�x���i;�,xzoHquy��«i;|i;sut|�
ª~sut|o~v}dgi;�;��xzo%�Zi&ogi;sut|��q�´�y~®�¯°i�sri>��qusrx�vwqequdgx���i�³���i;srx�hji&oHqut|� ��qu�~����quyjqrdgi�v;t|�riay|©�q�´�yjªgs}t�o~v}dgi>�&®

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ eg�

»��Òqudgy|�g�Zd%qrdgi�h*y���i;�zxFE;t�qrx�y|o<��y�i;��ogy�q�x�o~v����~��i t�o��+Zi;�u�«i;���-���go�vwqrx�y|o����ry|hji�y�©�qrd~i&h.hjt¾�$ª�i
�~sryZ��i;sr���±��i�qui;v�qri;� ®@c-xz��®2�&���«d~yT´��µi&³���i;srx�hji&oHqu�eh�t|�gi�y|o$qrdgsui&i��r�HoHqudgi�qux�v����go�vwqrx�y|o%x�h�t��|i>�&®

cedgi�v&i&oHqri;sr��x�ogi;����i&qri;v�qrx�y|o �Zy|ª�q}t�x�ogi;��©¬suy|h�qudgi�i�³�qrs}t|v�qrx�y|o y�©J�zy�v&t|��h�tT³�xzh�tay�©9qrdgieh �g�Òqux��uv&t|�zi
sui;�r�9y|o~�ri|���gyHi>��ogy|q�i&o~�r�gsuijqrdgi+v&y|oHqrx�o��gxzq��7y�©�qrdgi����go~vwquxzyZo ��i�qui;v�qrx�y|o ®$mpo�qudgijqryZ�
xzh�t|�|i|��qrdgi
h�t|xzo<Zi;�u�«i;� ��xz�x���i;��xzoHquy�q�´µy�ª~sut|o~v}dgi;�ey|©�qrdgi��ut�hji��rx&E;i�t�o���qrdgi�v&y|oHqrx�o��gxzq��+x����gsui;�ri&su|i>�2��ªg��q
x�o qrdgi�hjx��g�g�zi<t�o��Xx�o qudgi%ª�y|q«qryZh x�hjt|�|iZ�Pqrdgi�q�´�yMªgs}t�o�v}dgi;�*��y|o  q�d~t¾Zi±qrd~i%�ut�hji%�«xFE&i%t�o��
qudgi¸���go~v�qrx�y|o²v�y|oHquxzo��gxzq��7x��ao~y�q��gsui;�ri&su|i;�7ªH�7qrdgi�v�i;oHqri&su��xzogi>�&®*cedgx�����x��uv�yZoHqrx�oH�~xÒq��7v;t�o��«qrx�����ª�i
�~sri>�«i;oZq�t�© qri&sequdgi�sui;v�yZo~�«qrsu�~vwquxzyZo�A¬hjx��g����i�xzh�t|�|i�C�®

¨ x��uv�yZogogi>vwqrx�y|o%��x���qu�gsuª~�µqrdgiWx�oZqui&su�gsui�qut�qrx�y|o±y|©�qudgiWsri>v�y|o���qusr�~v�qrx�y|o+t|o~�+qrdgi�v}d~t|sutZvwqri;srxFE;t�qrx�y|o
y|©�qrdgi�Tt|�uv��g��t�s qrsui&i�quy|�9y|��y|�Z�|®�c�ya�ry|��|iPqudgx����~sryZªg�zi;h%�;qudgi����go~vwquxzyZo~�-v&t�o�ª�iev�yZogogi;v�qri>���~�rxzog��qrdgi
v&i&oHqri;sr��x�ogi;��t|o~�$qrdgi�sutZ��xzx�xzo�©¬yZsrh�t�qrx�y|o ®�»��u�«�ghjx�og��qud~tTq�qudgi�ªgx��|�Zi&s�Zi;�u�«i;� ¶|i;i&�~��xzqu��v�y|oHquxzo��gxzq��|�
ta���go�vwqrx�y|o%x��esri>��quy|sui;�+´�dgi&o$qrdgi��gx��«qut|o~v�iWª9i�q�´�i&i&o�i�³�qusri;h*xzq�� � y�©�t*|i;�u�ri&���"�¸t�o~�$qudgi�tT³�x��ey|©
�ri;v&y|o~�$|i>�r�ri&��� � x�����yT´µi;sµqud~t�o$qrd~i�sutZ��xz���ey�©#� � ¿

;���� �@� � �M0 � ��� � ��+ � H�� A«�;�hC
´�d~i&sui �<�«qut|o~�g��©¬y|s�qudgiei&susryZs�x�o s}t|�gxz�~��i;�«qrx�h�tTquxzyZo*t|o~����x��-qudgi��«�~h y�©�qrdgiei&susuy|s-xzo qrdgie��y�v&tTquxzyZo
y|©U� � tT³�x��µt�o~�+xzo+qrdgi¸��y�v;tTquxzyZo�y�© qudgiai&³�qrsui&hjxÒq�� �Dy�©U�"��®�c�y��9i&sr©¬y|suh qrdgiµ���go~v�qrx�y|o�v�y|o~ogi;v�qrx�y|o �
i>t|v}d i�³�qrsui&hjxzq�� � y�©Jt�Zi;�u�«i;�"�"�µx��-�gsuy���i;v�qri>��y|o i&Zi&su�W�ri&�Zhji&oHq-y|©�i;|i&su�W|i>�r�ri&����x&S9i;sri;oHq�©¬suy|h �"�
t|o~�±��y�v&t�qri;�±xzo+qrdgiW�x�v&xzo~xÒq���y|© ���gt�o~�;*x��µqrd~i¸��x��«qut�o�v�iaqry qrdgi¸ogi;t|sri>��q��gsuy���i;v�qri>����yZxzoHq��j®P¯�i
�ri�q � � �&	<D*t�o~��� � D Zy¾³�i;���;®8c-xz��®2�&�j�«dgyT´���qudgi�sui;�«qry|sui;�$v�i;oZqui&su�zx�ogi>��t|o~�$qrdgiWsui;v&y|o~�«qrsu�~vwquxzyZo
©¬suy|hÄqrdgyH�«i�v�i;oHqri&su��xzogi>��©¬y|seq�´�y¸���go~vwquxzyZo%xzh�t��Zi;�;®

�B1�G � � < 	@J 5���< � L<8?N7z5��
2>VXWYV�U � ��¥�¤T¥g¦|£ Ì ¤ [ ¢&£ [ ¦|¢ Ð�: £�� Ì _ ��¥ \ £ Ð � [ �²¥�9 Ì
¯°i¸d~t¾|i¸t��gd�t�oHqryZh xzh�t��Ziav&sri>tTqri>��ª��+Å¸i&ogi;sut|�2�P�zi>vwqusrx�v¸º<i;��x�v&t|� 6����«qri;h��&��y|o$´�dgx�v}d±qrd~iW�rxFE&i;�
y|©Pqrdgi*��x&S9i;sri;oZqW��qusr��vwqr�~sri>��x���¶�ogyT´�o<ª9i�©¬yZsri�qrdgi*t|v �H�gx��rxÒquxzyZo ®�cedgx���x�h�t��Zi�x��¸v�y���i>�<y|o ejª��Zqui;�
t|o~�°xÒq}���rx&E;i�x�� ��� D � � � D � ����D���qrdgi�Zy¾³�i;����t|srijx��«y|qrsuy|�gx�v*´�xÒqud t<�«xFE&i�y|© �g® e��H�±hjh%®gc-x��~®����
�rdgyT´��µq�´�yjº<t�³�xzh �ghÄmpoHqri;o~�«xzq��+�Psuy���i>vwquxzyZo~��y�©�qudgx��exzh�t��Zi¸v&y|hj�~t|sri>�±´�xzqrd%xÒq}�eh�t��%v�y|oHq}t�x�ogxzo~�
sui;t|���rx&E;i;��y|©��«yZh*i ��qusr�~v�qr�gsui;�;®�cedgx����gd~t|oHqry|h.x�hjt|�|i�t|�z��yT´����~��qry±i>��quxzh�t�qri�qudgi�i;srsuy|s�h�tZ��i�x�o
qudgi�i>��quxzh�tTquxzyZo%y�©�qrdgi |i>�r�ri&� �rx&E;i|®�cedgi�ÅWt|�~�r�rx�t�o%ªg��y|ª<x���ogy|qatj�|y�y���h*y���i;� ©¬yZs�qrdgi*�«i>vwquxzyZo�y|©
qudgi�|i>�r�ri&�Pt|o~�M���«x�og��qrdgx���hjy���i&�,�zi>t|�g�¸quy��~o~��i&sr{Æi;�«qrx�hjt�qrx�y|o°y�©µqrdgi±�rx&E;ijy�©��«qrsu�~v�qr�gsui;�;®�cedH���&�
x�o$qrdgi¸©¬y|����yT´�xzog�*i�³��9i&suxzhji;oZq}�&��´�iW�~�«iaqrd~i¸sui&��tTquxzyZo+ª9i�q�´�i&i;o+qudgiWhjt�³�xzh�t��2�uv&t|�ziWt�o~�+qrd~i¸s}t|�gxz�~�
y|©2qrdgiW�«qrsu�~vwqu�gsri�©¬y|sµqrdgi¸ª~t|s«{Æ�zx�¶|iav�y|o�Zy|��|i;��v&sryH�r�«{p�«i>vwqrx�y|ojhjy���i&�9�gsui;�ri&oHqri>��x�o+�~t|sut|�|s}t��gdj�~®��|® e�®
ced~x���sui&��tTquxzyZo$x���´et|���ZxzZi&o�xzopc-x��~®~¼~®,cedgi��«qut|o~�gt�s}�%��i&�x�tTquxzyZo$y|©-qudgi�ÅWt����r�rx�t|o�v&y|o�|yZ�z�gqrx�y|o�x��
�ri�qequyqo � � �&	 � |y¾³�i&���&®
2>VXWYVXW ��� £;¤¾¥~¦�£ [ Ð \ Ð : £ ��¡ � �¬¥�¤$¢;£&¤ ��¦�£ � ¤ Ì ¢�¥ \ Ñ ¢ [�� ÌMÌ ¢;£ [ �²¥�£ [ Ð \
¦ Í � [�\ Ñ Ì ¤ i�� ced~i��«xFE&i�y�©2i�� x���e*hjh%��x\® iZ®�kg® �¾�Z�*Zy¾³�i&���&® cgsuy|h y|�gsah��g�zqrx��rv;t���i�t�o~t|�z���rx��
´�xzqrdpe � �uv&t|�zi>��©¬y|s�s}t|��x�x2sut|og�|x�og� ©¬sryZh e�qry��*|y¾³�i&���;�H´�iWi;�«qrx�h�tTqri>�$qrdgi�s}t|��x��~��t�q�k~® �Z�T¼ |y¾³�i&���;®
ced~iWv&y|susri>�«�9y|o���xzo~� i>��quxzh�tTqui;����x�t�hji�qui&s�x��Le�® �g�>¼�hjh%®
�>���(�-�$���,�



ehe �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

¦ Í � [�\ Ñ Ì ¤ � cedgi*v&���zx�o~��i;s¸o�t�hji;� �Äx�o c-x��~®�� �±d~t|�Wt+�rxFE&i*y�©,��hjh�®�cgsuy|h)y|�~sah �g�Òqux��uv&t|�zi
t|o~t������«x��P´�xzqrd|e ���uv&t|�zi>��©¬y|s�sutZ��x�x~s}t�og�Zxzog�W©¬suy|h �Wquy ��|y¾³�i&���&�|´µiai;�«qrx�hjt�qri>�jqrdgiasutZ��x��~�,t�q���® eZ� �
yZs���® �zeZ�¸Zy¾³�i&���,t���y|o~��qrd~iW�gi�qri>vwqui;�+v&i&oHqri;sr��x�ogi|®�mpo±©@tZvwq>��qrdgi¸sri>�«�9y|o��«i>��©¬yZs,qudgyZ�ri�q�´�y �r�~v;v�i;�u�rxzZi
�uv&t|�zi>��t�sui�|i;sr�°v���yZ�ri|®%cedgi±v�yZsrsui;�r��yZo~��x�og�%i;�«qrx�h�tTqri>�
��x�t�hji�qui&s}��xzo t|sri±k~® ¼Z¼��%hjh t|o~�
kg® �|�Z¼
hjh%®

¦ Í � [�\ Ñ Ì ¤¾¢ i � ¥ \ Ñ � � c-x��~®P�¾�+�rdgyT´��aqrdgijsui;�r�g�Òq}�¸y|o�qrdgi��«qrsu�~vwqu�gsri*´�xzqrd²Tt�su�Hx�og�$´�x���qud ¿
i ���a��hjh t�o~� � ����e¸hjh�®�ced~i�h��~�Òqux��uv&t|�zi�t|o~t������«x��P´et|�,sr�go�yZo�e ���uv&t|�zi>��s}t�og�Zxzo~�W©¬sryZh �rxFE&i;�
y|©�k%Zy¾³�i;���aquy%��Zy¾³�i;���;®�cedgi�h�tT³�x�h��gh s}t|�gxz�~�¸©¬yZ�go~��©¬y|sti ��x���k~® ��hjh t|o~�7qudgi�hjxzo~xzh �gh
s}t|�gxz�~�µ©¬yZ�go~�$©¬y|s � �.x��Le�®��&�*hjh�®
�B1�� � JY< � �$� < 	2J`O
2>V87`V�U � ¤¾¥ [�\ ��Ì ¢;¢ Ì �¬¢ : ¤ Ð ��� Î ¤T¥ Í [ �²¥�9 Ì ¢
� �²¥�9 Ì  j¦���� [ ¢ [ £ [ Ð \ 0a�gs�t����|yZsrxzqrd~h ´�tZ�Wqri>��qui;�²yZo²t<�ri�q y�©exzh�t��Zi;���~sry����~v&i;�°ª��²Å¸i;ogi&s}t��
���zi>vwqrsux�vWº<i;��x�v&t|� 6����«qri;h��&�����~v|�zc~sut|o~v�iZ®Pcedgi&�+t|sriay|ª�q}t�x�ogi;�+ª��+k ¨ sui;v�yZo~�«qrsu�~vwquxzyZo±y�©�qrdgiW|i>��{
�ri&���e©¬suy|h e ¨ É�{\s}t¾�±�«�~ª~��qusutZvwqui;�%t�og�ZxzyZ�|s}t��gd~xzi>�&® ¨ i�qut|xz����y|©-qudgi�sui;v�yZo~�«qrsu�~vwquxzyZo��uv}dgi&hji�v;t�o%ª�i
©¬yZ�go~�*x�o�· ��t¾���|�>½Æ® �µyZhj�~t�sui;��qry¸qrd~i�y�qudgi&s�k ¨ t|v �Z�~x��rxÒquxzyZo hjy��gt|�zxzqrx�i;��´�dgx�v}d�t�sui�º<t��Zogi�qux�ve��i>��{
yZo~t�o�v�i�»�og�ZxzyZ�|s}t��gd���t|o~�.6gv&t�o~ogi&s,»�og�|x�y|�Zsut|�gd��|�>qrd~x��µk ¨ sui;v&y|o~�«qrsu�~vwquxzyZo��ZxzZi;�Pt¸dgx��|djx��ry�qusryZ�gx�v
sui;�ry|����quxzyZo7yT|i;s�qudgi ´�d~y|��i sui;v&y|o~�«qrsu�~vwqui;�M|y|���ghji|®td�yT´µi;|i;s;�JxzqWsui �H�gx�sui;�¸t+�ZyHy��<yZ�~t|v&xÒÁ9v&tTquxzyZo
y|© qrd~i¸TtZ�rv&�g��t|sµo~i�q�´�y|su¶*yZª�qut|xzo~i;�$´�xÒqud�t|o+x�oZqusut�{Æt|s«qui&sux�t|�~x�oT��i;v�qrx�y|o ®PcedgiW��i�© q�x�hjt|�|i>�µx�o�c-x��~®2�>¼
t|sri�º%m�� �x�i&´�� y�©�t<q����gx�v&t|���r�gª�{Æx�hjt|�|i>��v�i;oHqri&sui;� y|oXt|oXt�ogi;�gsu���rh%®�cedgi;�
v�y|oHq}t�x�oX��x&S9i;sri;oZq
t|s«qui�©@tZvwqu�;¿-ogy|x��«iZ���~t�srqrx�t��9|yZ�z�ghjiai$SJi;vwq>�gv�yZo~�«i��H�gi&o~v&i;�µy�© qudgi¸�~tTquxzi;oZqehjy�quxzyZo+ª9i�q�´�i&i&o���x&S9i;sri;oZq
tZv �H�gx��«xzqrx�y|o���t|o~�%k ¨ sui;v&y|o~�«qrsu�~v�qrx�y|o$t|s«qui�©@tZvwqu�e´�d~x�v}d��zi>t|�$qry�tjogyZo�{Ædgy|hjy|�Zi&ogi;xÒq��jy|©�qudgi�xzoHqui&o�{
�rxzq��7y�©�qrdgi�Zi;�u�«i;���a©¬yZs���x&S9i;sri;oZq��rx&E;i;��y|©,qudgi�|i>�r�ri&�\®±cedgi*q�´µy%suxz�ZdHq�v&y|���ghjo~��y|©lc-xz��®��;¼%�rdgyT´
x��ryZ�r�gs«©@tZv�i>�µy|©�qudgi�x�h�t��|i>�&��´�d~i&sui��«h�t����2|i>�r�ri&����t�suiWy|og���+�x��«x�ªg��i�´�xÒqud7tj�zyT´ qrdgsui;�rdgyZ���QA@�r�gsr©@t|v&i
d~y|��i;�ex�o�ª~��tZv}¶±t�suiW�g�giWqry*qrd~i�xzh�t��ZiWª�yZ�go~�gt|srx�i;��Cw®
� � Ð [ ¦ ÌMÐ�: _-¥�¤T¥ � Ì £ Ì ¤T¢ ¯°iWqri;�«qri>�%y|�gs�t|�z�Zy|suxÒqudghÄyZo$qui&o%x�hjt|�|i>�O� D	� � � D�� � ��D	�*y�©�Tt�su�Z{
x�og�7v&y|hj�g��i�³�xÒq��Z® ��i>v&t����«i±�rh�t����,|i>�r�ri&���Wd~t¾Zi±t%�zyT´�i&s�x�oHqri&o��«xzq��Mqud~t�o
ª~xz�Z�|i&s�yZogi;�;�-´µi±���«i>�°t
��t�s}t�hji�qui&s � ��yT´µi;s¸qrd~t|o �j©¬y|s�qudgi�ogy|suh�t���x&E>tTquxzyZo ® ¨ i;v�sui;tZ�«x�og��qrd~i�¾t|�z�~i±y�© � d~tZ�Wqrdgi�i�S9i>vwq
y|©�i&ogd~t|o~v�x�og� �rh�t�����|i>�r�ri&���±v�yZhj�~t�sui;�Xqry ª~xz�
yZogi;�;��t�o~� dgi;�z����qry v�y|hj�9i&o~�utTqui%©¬y|s±x�oHqri;o~�«xzq��
Tt|srx�tTquxzyZo~�&®j¯°i��~�ri;��qrdgi�Tt|�z�gi �~® �&�+©¬y|s � ®±cedgi�hjxzogx�h��~h t|o~�°hjt�³�xzh �gh��uv&t���i;��t|sri�v}dgyH�«i;o
tZv&v&y|s}��xzo~�7qry°qudgi<sutZ��x�x�y|©aqudgi�qrdgx�ogogi>��q+t|o~�Xqrdgi%qudgx�v}¶Zi;�«q*Zi;�u�«i;���*x�o!qrdgi%x�ogxÒqux�t|��x�hjt|�|iZ®!cedgi
t|�z�Zy|suxÒqudgh ´�tZ��sr�go$´�xÒqud+qudgi&o%�uv&t���i;�µqud~tTq���i&qri;v�q�|i;�u�ri&���,y|©�s}t|��x�xJsut|og�|x�og��©¬suy|h �~® � qryj�*|y¾³�i&���;®
ced~i+v�yZh*�~��qut�qrx�y|o°qrx�hji±©¬y|s�y|ª�q}t�x�ogi;��qrd~i+��y�v;t���h�t�³�x�h�t%xzh�t|�|i�x���t��~�gsry¾³�x�h�tTqri;�z�X� ��hjxzo���qui;�
yZo t ¨ i;v+»��z�~d~tM�«qut�qrx�y|oK� � �g�-sr�~ogogx�og�MtTq*� � �7º^dLEZ®Mcedgi&o���tT© qri;s�h�t�o��~t|��qudgsri>�«d~y|����xzo~�~�-qrdgi
v&i&oHqri;sr��x�ogi;�ei&³HqusutZvwquxzyZo±qut|¶|i>��t�©¬i;´N�ri;v&y|o~�~�&®

�$Ì ¢�� � £;¢ ��i;�r�g�Òq}��yZo
qrd~i+qudgsri;i+x�h�t��|i>��y|©Bc-xz��®µ�>¼Mt�sui+�rdgyT´�o x�o c-xz��®=eg�|®(0ao
qrd~i$��i�© q>�Pqrdgi
�gi�qri>vwqui;�%v�i;oZqui&su�zx�ogi>��t|sri¸sui&�gsui;�ri&oHqri>�±´�xzqrd<t�o�x��«yH�«�gsr©@t|v&iay|©�qudgi�xzo~xÒqux�t|�2xzh�t��Zi�t�o~�$�~�rxzog�*qusut|o~��{
��t�sui&o~v&�|®O0aojqudgi�suxz�ZdHq;�|t��r�gsr©@t|v�i�y|©Jqrdgi�sui;v&y|o~�«qrsu�~v�qri;� ogi&q�´µyZsr¶�x���sui&�~sri>�«i;oZqui;�2��qrdgi�sui;v&y|o~�«qrsu�~v�{

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ e|k

quxzyZo�x��¸ª~t|�ri;�My|o�qrdgij�gsui&�x�y|�~�Wv&i&oHqri;sr��xzo~i;�¸t�o~�Mqrdgiji>��quxzh�tTqui;��sutZ��x�xA®*cedgi�©¬yZ�z��yT´�x�og�$�9y|x�oHq�t�sui
i;hj�gd~t|�rxFE&i;� ¿��@�}'�,�2�}y~���f����t �ri&�~t|sut�qri¸��i�qui;vwquxzyZo$y|© q�´�y�q}t�og�Zi&oHq�Zi;�u�«i;���;®N)
�����(�D�~�}y����h�&��y|o$qrdgi
��i�© q>��t�v&y|oHqrx�o��gy|�~���gi�qri>vwquxzyZo�y|©�tjZi;�u�«i;�2´�xÒqud<dgx��|d<v��gsuTtTqu�gsri .�y|o�qrd~i�srx��|dHq>��qrdgi��gi�qri>vwquxzyZo�y|©�t
Zi;�u�«i;��x�o$qrdgiW�x�v&xzo~xÒq���y|© qrdgi�t|ogi&�gsu���«h%�Hqrd~ia��y�v&tTquxzyZo+y|©�qrd~x���|i>�r�ri&�J´et|����xzÂ�v&�g�zq�quy �~o~��i&s}�«qut�o��
x�o*ª�y|qrd±º%m����Pt|o~��x��ryZ�r�gs«©@tZv�i>�&®*�Ysf�}'.�t�}y~���f�&�|qudgi���i�qui;vwquxzyZo y|©9t¸|i>�r�ri&��´�xzqrd*�zyT´!t�o~�*��i>v�sui;t|�rx�og�
x�oHqri;o~�«xzq��+t|o~�%�«i;|i&s}t��9´�i&���Ò{p��i�qui;v�qri;� ���go�vwqrx�y|o��&®

2>V87`VXW � ¤¾¥ [�\ � �  
c-x��~®�ehe��rdgyT´���t¸ªgsut|xzojº<��» � � D � � � D � � , ´�xÒqudj|y¾³�i&����x�h*i;o~�rxzyZo~� , 	 � � ��� � � , 	 � ����� � � , 	������ R
	 ®bc~sryZh qrd~x��jx�h�t��|i�´�i$i&³HqusutZvwqui;�!t��r�gª�{Æ|yZ�z�ghji ��� � � � D
� � � , �rdgyT´�o t�qjqrdgi�qryZ� ��i�© q±y|©
c-x��~®
e�kg® �µy|hj�~t|sri>�$qry±�gsui&�x�y|�~��É�{Æsut¾�$xzh�t��Zi;�;�g|i>�r�ri&����i�qui;vwquxzyZo7x���hjy|sui���xzÂ�v&�g�zqaª9i;v&t|�~�ri�qrdgi
x�oHqri;o~�«xzq��°xzo~�rx���i±qudgi+Zi;�u�«i;����x����zi>�r��dgy|hjy|�Zi&ogi;y|�~�;��qrdgi$|i;�u�ri&����t�sui�ogy|q x��«y|qrsuy|�gx�v�t�o~� ogy|x��«i+x��
hjyZsri*xzhj�9y|srqut|oZq>®�» �ry|����quxzyZoMquy�sui;�g�~v�ijogyZx��ri*t|o~��xzogd~y|hjy|�Zi&ogi;y|�~�¸x�oZqui&o~�rxzq��7xzo��«x���ij|i>�r�ri&���¸x��
quy°t|�g�g���Xt��gsri&{AÁ��Òqui&suxzog�°hji�qudgy��X��xz¶Zi<t�ogx��«y|qrsuy|�gx�v+�gxTSJ�~�rxzyZo ®6�i&|i;sut|�µ´�y|su¶���d�t¾|i�ª�i;i&o ��y|ogi
yZo²ogy|og��x�ogi;t|s���x&S9�~�rx�y|o t�o��
t�ogx��«y|qrsuy|�gx�v Á~�zqri&sux�og� · �,º<� �g��»�Å 	 º7�|k���q{d�������½Æ�Pt�o~�²t|���ry<y|o
xzqu�
t|�g�g��x�v;tTquxzyZo+quy*Zi;�u�«i;�2i&ogd�t�o~v&i&hji&oHq�· ¹�º7»��H����0 ��º ���H�&½Æ®

c�y|�$srx��|dHqµx�h�t��Zi�y�©�c�x��~®%e�k �«d~yT´���qudgiax�h�t��ZiatT© qui&s�t�o~x��ry�qusryZ�gx�v���xTSJ�~�rxzyZo+´�dgi;sri¸t�qudgsui;�rdgy|���
yZo+qudgi��|s}t|�gxzi;oZqeogyZsrhÄx����~�ri;�+qry±v&y|oHqrsuy|�9qudgi���x&S9�~�rx�y|o ®

c�y��gi;t��-´�xzqrdMo~y|o�{Æx��ry�qusryZ�gx�v�|y¾³�i&���;�~qudgi �~sryZ�|s}t�h t|�gt|��qu��qrdgij�rx&E;i;�ay�©�qudgijÅWt|�~�u�«x�t�o7¶Zi&suogi&�
v&y|o�|yZ�z�gqrx�y|o�t���y|o~��³2�T��t�o~�jEetT³�x��&® �Py¾³�i&����xzhji;o~�«x�y|o���t|sri�t����«y����«i>��qryai;�«qrx�h�tTqriµÁ~s}��q�t�o~� �«i>v�yZo~�
�gi&suxzTtTquxzZi;�Px�o�i;tZv}d±��x�sri>vwqrx�y|o±t|o~�*qry v�y|o�Zi&srq,�«�~t�qrx�t��9v�y�y|s}��x�o~tTqui;��x�oZquy�x�hjt|�|i�v&y�y|s}��xzo�tTqri>�P´�dgi;o
v&y|hj�g��quxzo~� qudgi�sui;�r��yZo~�«i¸©¬�go�vwqrx�y|o�®

cedgi$ª�y|q«quy|h �zi&© q x�h�t��|i+sri;�gsri>�«i;oHqu�Wqudgi+��y�v&t��µi�³�qrsui&h�t%i&³HqusutZvwqui;�°©¬suy|h qrdgi+Á~�Òqui&sui;�
x�h�t��Zi
t|o~�+qrdgi�ª9y�qrqry|h srx��|dHq�x�hjt|�|iWsui&�gsui;�ri&oHqu�etj�r�gs«©@tZv�i¸sri;o~��i;srx�og�jy�©�qrdgi�Zi;�u�«i;����sui;v�yZo~�«qrsu�~vwquxzyZo ®

� � ���$���;"+-����� � �+��� ����e"$���&���

¯°i%�gsui;�ri&oHqri>�Xt�h��g�zqrx��rv;t���i�t|�g�gsuyZtZv}d
©¬y|s*qr�~ªg�g��t�s���qusr��vwqr�~sri>�*�gi�qri>vwquxzyZo x�o!k ¨ xzh�t|�|i;�;® 0a�gs
t|�g�gsuyZtZv}d �~�ri;�j�|s}t|�gxzi;oZq*xzog©¬y|suhjt�qrx�y|o tTq±t��|x�|i&o ��x���q}t�o~v&i$y|©�qudgi<|i>�r�ri&���jv�i&oHqui&s}�&® ��tZ�«i>� yZo
�gxTSJi&sui&oHqeh*y���i;����y|©�|i>�r�ri&���;�Z´�iai&³��gsri>�r�ri;�±i&x��|i&o�Zi;vwquy|s}�,t|o~�+i;xz�Zi&o�Tt����gi;�µy�©�qrdgijd�i>�r�rx�t�o+h�t�qrsuxÒ³
t|o~���rdgyT´�i;�Wqudgi&x�sP�«i;o~�rxÒquxz�xzq��aquyai;�z��x���qrx�v&t|�gv�suyZ�u��{p�«i>vwquxzyZo �&quyaZi;�u�«i;�Hv&�gsu¾t�qr�gsuiµt|o~��quy�qudgie��x��«qut|o~v�i
y|© qrd~i¸�9y|x�oHqµquy�qudgiWsri>t��9|i>�r�ri&�Jv�i;oZqui&s>® ���rxzog�jt*v����zx�o~��sux�v&t��Jv�x�s}v��g��t�s�hjy��gi&�J´�xÒqud%ÅWt|�~�u�«x�t�o±ª~�zyZª
v&sryH�r�«{p�«i>vwqrx�y|o��H´�i¸©¬y|�go��+qudgi�yZ��qrx�h�t�����x��«qut�o�v�i¸©¬y|s�v&y|hj�g��quxzo~�*�ZsutZ��x�i&oHq�xzo�©¬yZsrh�t�qrx�y|o%tTq�tj�|x�|i;o
�uv&t|�ziZ�gt�o~�$´�iWt|���ryji�³��gsui;�u�«i>��qudgi�|i>�r�ri&�Js}t|��x��~��t|��t ©¬�go�vwqrx�y|o%y|©�qudgi�h�tT³�xzh�t|� �rv;t���i|®

cedgi;o ��´µi%�gsuy|�9yZ�ri;� t�hji&qrdgy�� ©¬y|sji�³�qusutZvwqrx�og�
v�i;oHqri&su��xzogi>�jt�o~� sri>v�yZo~��qusr��vwqrx�og��qrdgi%´�dgyZ�zi
Zi;�u�«i;����ogi�q�´�y|su¶J®���³��9i&suxzhji;oZq}��yZoX�r�HoHqudgi�qux�v+xzh�t��Zi;�*�«d~yT´�qudgi��zx�hjxÒq}�*t|o~�²qudgi$suy|ª~�~��quogi;�u��y|©
qudgi�t����|yZsrxzqrdgh tZv&v�yZsu�gxzog��qry*sutZ��x��~��¾t|srx�tTquxzyZo~�;�|quyjv&�gsu¾t�qr�gsui|��t|o~��quy����go�vwqrx�y|o���©¬y|se|i>�r�ri&���,´�xzqrd
ÅWt|�~�u�«x�t�o7v&sryH�r�«{Æ�ri;v�qrx�y|o~�;®�» ª�t�sr{\��xz¶Zi�v�yZo�|y|��|i>�%v�suyZ�u��{p�«i>vwquxzyZo�hjy���i;��´et|�at����«y±x�oHqrsuy����~v�i>�7t�o��
´�iµ�gi&suxzZi;��t�ogi&´X�rxFE&i,i>��quxzh�t�qrx�y|o�©¬yZs�qudgx��-hjy���i&��´�xzqrd�©¬y|suhjt|�Hv;t���v��g���~�-�«x�h��~��t�qrx�y|o~�;®���yZªg�~�«qrogi>�r�

������������������������ � ��!#" ����$%����&���&��'��()����* PRQ>�)P5S�� �+$�,-��� � $.�������/(0���21����43-&�5�& ��6 ������&�*7� 6 �

�>���(�-�$���,�



e�� �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

y|©µqudgi+�rx&E;i±i;�«qrx�h�tTquxzyZo°´et|��qri;�«qri>�²y|o
t%�gd~t|oHqry|h xzh�t|�|i±t�o��²sri>�«�g�zqu��´µi;sri��gsui;�ri&oHqui;�°y|o²sui;t��
É�{\s}t¾�±t�o���º<��»Êxzh�t��Zi;�ey|©�ªgs}t�x�o$Zi;�u�«i;���;®

6�i;|i;sut|� v�y|o�v����~�«x�y|o���t�o~��sui;�ri;t�s}v}d$�gxzsui;v�qrx�y|o~�e©¬yZ�z��yT´ ©¬suy|h qrdgx���´�y|su¶J®,cedgiWÁ~s}��q��9y|x�oHq�x���qrdgi
x�hj��yZs«q}t�o~v&iey�©Ji�³�qrs}t|v�qrx�og�¸qrdgi�Zi;�u�«i;���Pv&i&oHqri;sr��xzo~i;�;�|t�o~�*i;o~�«�~srx�og�¸qrdgi;xzsµv�y|oHquxzo��gxzq���quy¸�~o~��i&s}�«qut�o��
qudgi*qryZ��yZ�zyZ�|�<y�©,qrdgi�Zi;�u�«i;���aogi�q�´�y|su¶J®vcgyZs¸qrdgx����g�gsu�9yZ�ri|�Jqrd~i*Tt|srx�t�ªg��i*xzoHqri;o~�rxÒq��Mt�qaqudgi±v�i;oHqri&s
y|©�Zi;�u�«i;���¸y|©e��x&SJi&sui&oHq��«xFE&i>�Wx�����quxz���,t�o²x�hj��yZs«q}t�oHq�x��u�«�~i±t�o~��d~t|��qry<ª9ijqut�¶Zi&o°xzoHquy7t|v&v&y|�goHq�x�o
qudgi±Zi;�u�«i;�Ph*y���i;�A®%cedgx���v;t�o²�zi>t|��©¬y|s�i�³gt�hj�g��ijqry7t7�r�9i;v�xzÁ�vjsui;�r��yZo~�ri�ogy|suh�t���x&E>tTqrx�y|o�®+»Ä�ri;vw{
yZo~�²x�h*�9y|srqut|oHq x��r�r�gi±x���qudgi$�gx��uv�suxzhjx�o~tTquxzyZo
ª�i&q�´µi;i&o Zi;�u�«i;�µt|o~�²ogy|og{\Zi;�u�«i;�,��qusr��vwqr�~sri>�&®Mced~x��
�gx��uv�suxzhjx�o~tTquxzyZoXx��*�gsri>�«i;oHq*x�o yZ�gsjhji�qrd~y��!tTqjqudgi%�gsri&{Æ�ri&��i;v�qrx�y|oX�«qut|�|i�ª~t|�ri;�Xy|obd�i;�u�rx�t|o h�tT{
qusrxz³�i;xz�Zi&o�Tt����gi;��t�o~�²t����ry<xzo²qudgi±sui;�r��yZo~�«ij©¬�~o~vwquxzyZo²qrd~t�q�i&ogd�t�o~v&i;��Zi;�u�«i;�,v�i;oZqui&s}�&®gd�yT´�i&Zi&s>�
t|ogy�qudgi&sµ��x��uv�sux�h*x�o~t�qrx�y|o�y�©2qudgi���y�v&t|�~h�tT³�x�hjt�hjt¾�*ª9i�ogi>v�i;�u�ut�su��´�dgi&o±qrdgiaxzh�t��Zi�v�yZoHqut�x�o~�Po~y|o�{
Zi;�u�«i;�2��qusr�~v�qr�gsui;��´�xzqrd�dgx��|d��|s}t|��x�i&oHqu��yZsµquyjsri;h*yTZi�´�suy|og�*i�³�qusri;hjt y|ªgqut�x�ogi>�+ogi>t�s�qrd~i¸Zi;�u�«i;���
©¬suy|oHquxzi;su�;®*c-x�o~t������|�2y|o�v�i t$�|y�y��7��i&qri>vwqrx�y|o�y�©�qudgijv�i&oHqui&su�zx�ogi;�ax��ayZª�qut|xzo~i;�2�2t��«i>v�y|o��7t�o~�Mhjy|sui
�~sri>v�x��«i���i&qri>vwqrx�y|o�y|©�qudgi�Zi;�u�«i;����v&y|oHqryZ�gs}��hjt¾� ª�ia��y|ogi�ª�t|�ri;�jy|o*qudgx��,xzog©¬y|suhjt�qrx�y|o�t�o��j´�xÒqudgy|��q
tZ�r�r�ghjx�og�*t�v&xzs}v��~��t|sev&sryH�r�«{p�«i>vwqrx�y|o+�gsry|Á~��i|®

� ����� '������&������� ���$� 13� � �&1 ���<������&� ��� � ���$�%�&�$4 �����
¯°i�´et�oHq�quy+��i�qui;v�q�qrd~i tT³�x���y�©Pqudgi�Zi;�u�«i;��´�dgx�v}d<x��a��i�Á�ogi;�<ª��gn � ? � , ®�cedgi�sui;�r�9y|o~�ri�tTqat
�9y|x�oHqL��� , � , �2> ��x����|x�|i&o�ª��J¿

� ( �?>n)� � �
D�Ã�D�� �


�� � N ��� �

9 *�iL��>n)� � �$	QL< 9 ;)>n

´�d~x�v}d²v�yZsrsui;�r��yZo~�g��qry%qudgi�hji;t�o°y�©µqrdgi�Zi;v�qry|sW�gsuy����~v�qWy|©µqudgij�|s}t|��x�i&oHqW´�xÒqud°qrdgi��go~xÒq�s}t|��x�t��
Zi;v�qry|s�t|�zyZog�+qudgi±v�x�s}v���i*y|©�v&i&oHqri;s � , � , �2> ��t�o~�°y|©µs}t|��x��~�WÃ	� � ®±cedgi��ZsutZ��xzi;oHqWt|o~�7qudgi�ogyZsrh�t��
Zi;v�qry|s L< d~t¾|iaqrd~iW©¬y|���zyT´�x�og�*i�³��gsui;�u�«x�y|o~�;¿

*�i��?>n)� � � � iL��>n)� � � %��
� H o �m

�� n
?
,

�	

L< � �� n � H ? �
�� n
?
,

�	
´�xÒqud^n � H ? � � Ã � �

qudgi&o
9 *�iL��>n � � �$	 L< 9 � A Ã � �

DED � � H o �m � � F
� � H �
H 
 � J M H
C �

ced~x�����t|�«q�i&³��~sri>�r�rxzyZo±x��µo~y ��y|og�Zi&set�©¬�~o~vwquxzyZo$y|©�>n��Hqudgi&o$qrdgiWhji;t|o+y|© qrdgx��ei�³��gsui;�u�rxzyZo±t���y|og� qrdgi
v&xzs}v���iWx����«qrs}t�x��|dHqr©¬y|su´�t|su�2��t�o��

� ( � A Ã � �
D�D� � Hao �m � � F

� � H	�
H 
 � J M H
C �

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ e"�

ced~i¸o~y|suhjt|�zxFE&i>�+sui;�r�9y|o~�ri � �( x����gi�Á~ogi>��ªH� � �( � � ��� � � ( t�o��+xzqu����t�srqrx�t��2��i&sux�¾t�qrx�|iWy|o$q�x��&¿� � �(� � � � A�� � � �H
�1D � � Hao �m ��� F � � H �

H 
 � J M H
C �

´�xzqrd � � � � %�� � � � H �QD � %�D %°Ã � �Do �m � H �@� H � �+o �m 	
¯°i�t�sui���yHyZ¶�xzog��©¬y|sµqrdgiWTt����gi¸y�© � ´�dgx�v}d+�ZxzZi;�µt�h�tT³�x�h��gh ©¬yZs,qudgi¸©¬�go~v�qrx�y|o � �( tTq �2� oK�m ®

ced��~�e´�iW´�t|oHq�� 
���� ( qryjd~t¾Zi�t �9yZ�rxzqrx�|iWsry�y|qe´�d~x�v}d%v�yZsrsui;�r��yZo~�g�µqry�t*h�tT³�x�h��gh%®
cedgiW�rxz�Zo+y�© � 
���� ( x��µqudgi��rt|h*i¸t|�µqrd~i¸�rxz�Zo+y|©�»��gt|o~�jqrd~i¸i&³��gsri>�r�rx�y|o � �H´�d~i&o � 0 �*t�o~�±qrdgi

�gi�qri;srhjx�o~t�oHq  x���t����«y ��yH�«xzqrx�|iZ�Zd�t|�µy|og���jy|ogia��yH�«xzqrx�|iasry�y�q�´�dgx�v}d+v�yZsrsui;�r��yZo~�g��qry t�h�tT³�xzh �gh
©¬yZs � �( ¿

J)� � �«Ã � � �  % D � HND %�Ãh�
D�� � % � �

´�xzqrd
 � � Ã � % � D � % D � � � H-� � % � D � % D � � 	

	 � ��� ������������#���'
	~�;����� 13�������

ced~iWt|o~t����Hqrx�vW��i�Á~o~xÒquxzyZo�y|©�qudgi�hjy���i&�2´et|�e�ZxzZi&o�ªH�$� �9®`A�����Cw�gt|o~��x���
��n)�I?��K>�� � � � ��n �@?���+�� � � ��n)�I?��� � � � ��n)�I?���+�� ��� ��n�� � +�� � � � ?��

ced~ijv&y|o�|yZ�z�gqrx�y|oM�~sry����~v�q�v&t|o�ª9ijsri;�g��tZv�i>�Mª��7x�oHqri&�Zsut|���;�Jqrd~i&o°qrdgi�x�oHqri;�|s}t��-qrdgsuy|�~�|d�³�tT³�x��Wx��
i&³��gsri>�r�ri;�$t|��©¬yZ�z��yT´�xzo~�~¿

� � ��n)�@?���+��	� � ��n)� �  ( � ��
( ���  � � ��n�% � �I?��=�	� � � � � ; �

�  ( �=�D� � � �
( ���
���
� � � � ��n"% � �@?��=�	� � � � ��; �

´�d~i&sui � � � � � � % ? �
� � ��n �@?���+�� � � ��n�� �  ( ���
� � � �

( ���D���D� � � ��� � � � ; �� � � � � % n.H � � � % ? � ��% � � � � % n�% � � � % ? � �
� � � � ��n H � � � % ? � �)% � � � ��n�% � � � % ? � �

´�d~i&sui � � � x���t*�gsuxzhjxzqrx�|iWy�© � ��� v}dgyZ�ri&o$qryjª9i�t�o%y��g�+©¬�go~vwquxzyZo ®
� � � � �

D F � ��� n
� D�o ���

�>���(�-�$���,�



e|� �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

´�d~i&suiaqudgiW©¬�go~v�qrx�y|o F � �<x�����i�Á�ogi;��ª��J¿
F � �*��n�� �

D
� D
 �
( � m F � ( H ; �

�
��� ��n)�I?��2> � � � � ��n)�I?���+�� ��� ��n)�I? �� � � � ��n)�@?���+�� � � ��n)� � + � ��� � ? �

�  � �
�
� � � ��� ��n?H � � � % � � �)% � � � ��n"% � � � %�� � � � � � � � ?D% �)��;�� A«�¾��C

cedgi��gi&suxzTtTquxzZiWy�©-qrdgi�x�oHqri&o��«xzq��+t���y|o~� ³%tT³�x���v&t�o%t����ry*ª9i�i�³��gsui;�u�ri;�+t|o~t����Hqrx�v&t|�z���|�gt|o~�±qudgi&o
qudgi�i�³��gsui;�u�rxzyZo+y�©�qrdgi�sui;�r�9y|o~�ri�tTqeqrdgi�Zi;�u�«i;� v�i;oZqui&s�t�o��+©¬yZs�tj�rv;t���i �8� o � x�����i>���~v&i;�2¿�D�

����
n ��n)�@?��2> � �  � �

�
� � � ��� ��n.H � � � % � � ��% � ��� ��n�% � � � % � � � � � ��� � ?�% �)��;��
� � �

�D�
�� n �@Ã�o�� , �2> � �  � �

�
� � � � �AÃ�o8H � � � % � � ��% � � �@Ãho% � � � %�� � � � � � � % � � ;h� A«�;¼hC
´�xzqrd � � � o �� Hao � ®

�.���T��'-���+����

· »�Å 	 º7�|kT½ 	 ®;»��zTt|sri E|�(c�®¾Å¸�gx�v}d~t|su�2�¾�-® 	 ® 	 xzyZo~�;�¾t|o~���~® º²®Tº%yZsri;�A®�»�³�x�y|h��-t�o~�¸©¬�~o~�gt�hji;oZq}t��
i �H�~tTquxzyZo~�ay�©,x�h�t��|i �gsuy�v&i;�u�«x�og��®I��'.�$sh�}x(� �$��'����(�+���(�
�(�����{�$sz���-���$w����e|k-A@kfCw¿��;�Z���
e&�Z��� 6�i&��qui&h ª�i;s��;�Z�|kg®

· ���z���H�>½ d�®)�����gh%®±» qrs}t�o~�«©¬y|suh�tTqrx�y|oM©¬y|s�i&³HqusutZvwquxzog��ogi;´ ��i>�rv&srx���quy|s}�ay|©��rd~t��9i|®�mpo°¯�®
¯°t�qrdgi&{ ¨ �gogo �Pi>��xzqry|s>�l��� �h�$� *�$�(' ��sz�vu!�$'{�{��u#�+���(���3�~)�u!�����,s �(�
� �>�X, -�(���`��',y �
�~t��Zi;�ek|�Zk���kZ¼ �~�Hº%m�cN�Psui;�u�&� ��t|h�ªgsux��g�|i|�J�>�|�H��®

· ��º<���|½ Å*®��µi;s«qusut|o~�±t|o~�$Å*®~º<t|��t|o~�gt|xzo ®-»Nogi&´Nv}d~t�s}t|v�qri&suxFE;tTquxzyZo�y�© qudgsui&i�{p��x�hji&o~�rxzyZo~t��
�«x�hj�g�zi��9y|x�oHqu�;®�� �(�+����',�������{� ���-�}�+���(���>�$�+�;�$'�w�2� �-A�ehCw¿��;�|���9�T�����hcgi&ª~sr�~t|sr�M�;�|�|�~®

· ���¸��¼T½ d�®����z�~h t�o~����® ��®���t|�|i&�\®!6�d~t|��i���i>�rv&srx���quxzyZo7�~�rxzog��´�i&x��|dHqri>�M�r�Hhjhji�qusrx�v*tT³�x��
©¬i;tTqu�gsui;�;®	�L�(�+����',�
�B����� ���#�}�������~� ���g¿��;�H���9�>¼ �g�~�;�H��¼g®

· ¨ i&������½ d�® ¨ i&��xzog�Zi�qrqri|®PmpoHqusrx�o~�rx�v¸��q}t�ªgx���x&E;i&s}�µy|©��g��t�o�t�s�v��gsu|i>�&®-mpo��'.���l %'.��u!���(���2��� �$��' @
�$�
�{���(���8��yBuD %����'$�`�X,������������� ��� �����T� 6Hquy�v}¶Hd~y|��h�� 6�´µi>��i&o��~���go~i*�>�|�|�~®

· �,Å�º<�,����½ ¨ ®��Pª9i&su���|�|��®|ÅWt|su�gogi&s>� �¸®|º%y|s}�«iZ��6J®��PxFE&i&s>�|t|o~� �a®&6�v}d�t�su��tZv}d ®H��x����Zi;�-©¬yZs-x�h�t��Zi
t�o~t|�z���rx��;®��!�� %',�D�(�����*���(��sz��y�������������=$y������}�G�����D� �`�X,���(���g�~¿ k"�|k���k��Tk~�~�;�Z����®

PRQ���P5S



���������
	�������������������������������! #"$ %�&�('*)#�+', -���� %'.�$ eH�

· c����,º<� �¾½ ¨ ®U6J®Kcgsuxzqu�uv}d � ¨ ®2�Pª9i&su���|� 6J®�º²®2�PxFE&i;s;�2t|o~��º²® �~® º<v&»��g�zx&SJi|®!6�x�h��g��tTqui;��v�y|sui;�
t�o~�$qrd~i&x�s�t��g�~�zx�v&t�qrx�y|o�xzo<hji;�gx�v;t��2x�hjt|�|x�og�~®,=,� �$��',y���������� � '.� ���$���}�G���}�p�����(�����(�
=,y~�����}� �|�~k|� ����kZ�|¼~���>�|�"�g®

· c-x��~�H�>½ º � srqut�c-x���sux�v}d ®8cgy|����yT´�xzog� ©¬i;t�qr�gsuiW�zx�ogi>��t|v&sryH�r���rv;t���i|®-mpo )
���(�&�?@�)�u!�����|�Ysz���(',wq�}�
�8��yBuD %����'$�`�X,�����~�g�~t|�|i>�W�&� ���9�����|�G6��gsuxzo~�|i&sr{ �Pi&su��t|�~� ��qrsui;v}dHq>�~���g���M�>�|����®

· c�¹�º<�����>½ �g® ¨ ®Dcg�gs}�«q;�J��® 62®�¹Wi&����i&s>�9�~® ��®2º%x��z��i&s>��t|o~� 6J® º²®J�Px&E;i&s>®emphjt|�|i���y�v�x�t|sri�srx����|i>��x�o
�|i&yZhji�qrsux�v �r�~t|v&i;�;®�mpo �2�}'�,��=,�-�;��',� �8��� �q���Q)
���(�&�?@�)�u!����� �Ks%���(',wp�}� �2�(y�u# %�;��'
�`�X,���(��� ��qusri>v}dZq>���|�g�z�M�;�|����®

· c����|¼�½ �g® ¨ ®�cg�gs}�«q*t�o�� 6J® º
®��PxFE&i;s;®Q���('{�,sf�}� ����u#�+�}y���� @ � ��'.�(y~�$�;��'��������f�, � �(�(��� �h� @
',�}��sfy ���� Mh��'{������)#sz�,u%� �>� ���v�}� � � =$y����h�$w® c�i;v}d~ogx�v;t��W��i&�9y|srq�c���{Æ�Z¼T{ � �|�~�
��ogx�|i;su�rxÒq���y|©O��y|srqrd ��t�suy|��xzo�tg�J�;�Z�|¼g®

· c������Z�T½ �g® ¨ ®zcg�~su�«q;� 6J® º²®��Px&E;i&s>��t�o~� ¨ ®��Pª�i;sr���|®-º<t�s}v}dgx�og��v�yZsri>�&¿-t�hji�qudgy��j©¬y|s�i�³�qusutZvwq«{
xzog�%v�yZsri>��©¬suy|h kZ�Mhji>��x�v;t���x�hjt|�|i>�&®�mpo �l'.���/N����(' ��{s%��ur�(� ���(��s N@������s%� �(��}�
	 ����y���� N =,y~���f� ���
�(� N��~�~t��Zi;�¸��e����9�>k �~�Zm����,�����>�|�|�~®

· c��,º<���|��½ ¨ ®<6J®�cgsuxÒq}�rv}d �&62®¾º²®¾�PxFE&i;s;� �¸®�62®¾º%yZsu�ri|� ¨ ® d�®>��ª�i;sr���|��t|o~��»�® 	 x�� ®Hcedgi,h �g�Òqux��uv&t|�zi
h*i>��x�t��etT³�x�� t�o~� xÒq}� t|�g�g��x�v;tTqrx�y|o���x�o xzh�t|�|i±sui&�Zx��«qrs}tTquxzyZo ® � �(�+�;�$',� �B�����$���-�}�+���(�
�`�����;��'�}�2���!AQ��Cw¿ �|�G����� ��eg�g�;�Z����®

· cgs}t|�Z¼T½ cµ®fcgs}t�og�ZxA® º%�~�Òqux��uv&t|�zi�Zi;�u�«i;�gi&o~d~t�o~v&i&hji&oHq�Á��Òqui&suxzog��®Jmpo�¯�®�º²®Z¯�i;�z���;�H»�® �µyZ��v}d�{
i;�«qri&s>�Zt|o~�86J® ¨ i;�z���Zi>��xÒquy|s}�&�-���{�������(��=,y~���f� �2�(y�u# %�+�}� �~���D�
�2�(y�u# %�;�$' @C��{,�X,�;�{�
=,�-�;��',x����-�+���(���+�"=����)��= � ��� �¾�9�~t|�|i;�¸�>k ���J�;k�����6��gsuxzog�Zi&s>��0¸vwqryZª�i;s��;�Z�|¼g®

· c�q{da��¹�º<�heT½ 	 ® º²®Kc���y|s}t|v}¶J���¸® º²®�qri;sjd�t|t|s¸��y|hji&o��|� �~® �~®J¹�y�i&o���i&suxzo~¶9�Jt�o�� ��x�i&su�|i;|i;saº²® »�®
6�v&t|�zi�t|o~�±qudgi���x&SJi&sui&oHqrx�t����«qrsu�~v�qr�gsuiWy�©�xzh�t��Zi;�;®�=,y~���f���(�
�J�`�X,�������2�(y�u# %�+�}� �|�
� �-AA�hC�¿ k��T����k|¼Z¼g�Z�|�g���7�;�Z�he�®

· ¹WÅ�6 ¨ � �¾½ cW® º²®9¹�yZ�z��i&s>�~Å*®9Å¸i;srx��~�JÅ*® 6zE;�&¶Zi&���|�~t|o~� ¨ ® ¨ i&q«q�´�x��zi;s;®�º%�~�Òqux��uv&t|�zi���i&qri>vwqrx�y|o<y|©
v��gsu�xz��xzo~i;t�s���qusr�~v�qr�gsui;��xzo�e ¨ t|o~��k ¨ x�hjt|�|i,�~tTqut~®�mpo�m����,���¾i;��xzqryZs;� =,�#����',�D���������D���
�8��� �$��'.���D���������2�(��u# %�;�$'$�>�X,���(���R= � � ��� �	� �T�9�~t��Zi;�e¼|�|����¼|�|�~�~�>�|�"�g®

· ¹�º<»a�H�>½ ¹j®�¹Wsux��u�«x�t�o���Å*®Jº7t���t�o~�gt|xzo���t�o��F��®J»��ZtZv}dgi|® ¨ xzsui;v�qrx�y|o~t|��t�o~x��ry�qusryZ�gx�v��gxTSJ�~�rxzyZo
t��g�g��x�i;�
quy°�ri&�Zhji&oHqut�qrx�y|oXy|©�|i>�r�ri&��� xzo k|�Xxzh�t��Zi;�;®
mpo�)K�{���&�?@�)�u!����� �Ysz���(',w �}�
�8��yBuD %����'��>�X������ �+)
�����&��@�)hu%�h��� � ��
 �T���~t��Zi;�Pk��G����k��Z¼~� ��qrsui;v}dHq;�Hcedgi
��i&qrdgi;sr��t�o~�~�&�
���g���7�>�|�H��®#6��gsrx�og�Zi&s>� 	 � � 6M��e"��eg®

· ¹�º<»a�|¼T½ ¹j®|¹Wsrx��u�«x�t�o �HÅ*®Hº<t|��t|o~�gt�x�o �Ht�o~� ��®Z»��ZtZv}dgi|®`��� �h�$�-	�������t�^ %� �+�X����(�&� ���$�;���$�+���(�
�(�D� ���{�����!,��', -���+���(�g�3����� �#�,����� w® c�i>v}dgogx�v&t�����i&�9y|srqµk��Z�feg��m ����m�» 6�y|�~dgx�t�»�o�{
qrx���yZ�zx��&�fe � �|��suy|��qui��gi;� 	 ��v�x�y|��i;�O�e���Zk �Z�|� �fe 6�yZ�gdgx�ta»�oHqrx���yZ�zx�� �µi;��i&³�A�c~sut|o~v�i�Cw�
���go~i*�>�|�Z¼g®

�>���(�-�$���,�



e|¼ �v',�X�,���(���8���(�&���D�����}������w����$sz�����#���}�}�&�(�#�
	��%'{�( z���$�

· ¹�º<» �a�Z¼|tT½ ¹j®9¹Wsux��u�rx�t|o �9Å º<t|��t|o~�gt|xzo ����®J»��ZtZv}dgi|�J��® ��t�x��z��t�oHq>�9t|o~� � ®Jc�sryZ�~�r�ri�q>®aº%y���i;�Ò{
ª~t|�ri;�Xh��g�zqrx��rv;t���i��gi�qri>vwquxzyZo y|©¸k|�X|i>�r�ri&���&®Xmpo �2�(y�u# %�;��' �>�X,���(� �(�
� � �����;�$',�
�B�����$���-�}�+���(�����~t��Zi;����ehe��~��eZ���H�|�gogij�;�Z�|¼~®

· ¹�º<» �a�Z¼�ª�½�¹j®9¹Wsux��u�rx�t|o �9Å º<t|��t|o~�gt|xzo ����®J»��ZtZv}dgi|�J��® ��t�x��z��t�oHq>�9t|o~� � ®Jc�sryZ�~�r�ri�q>®aº%y���i;�Ò{
ª~t|�ri;�Mh��g�zqrx��rv;t���i*�gi�qri>vwquxzyZo�y|©�k|�M|i>�r�ri&���&®�mpo&�et�ª�t �Pi;h��gsuxA�2i>��xzqry|s>� ���(' ��{s%��u
�(�|	L���(y~���(�����(� =,y~���f� ���D�(�Tw���Xw�g��t��|i>�Le �fe��%e �|¼~� 6�t|oZq}t3��t|srª�t�s}tg�9�;�|�Z¼g®

· ¹ayHi>¼��|½ �g®~�~®~¹ayHi;o~��i;srx�og¶J®-ced~iW�«qrsu�~v�qr�gsuiWy�©�xzh�t��Zi;�;®@	 ����� N��=wh"{�$',��N�� � �#A@kZ�|kT{pkH� �hC��~�;�Z¼���®
· 	 ��¼��>½ ¯�® ��® 	 y|sui&o~�ri&o�t�o��td�® ��®��µ�zx�ogiZ®�º<t|suv}d~xzog��v&�gª9i;�;¿�»Xd~xz�Zd�sri>�«yZ�z��quxzyZo�kT{ ¨ �r�gsr©@t|v&i

v�y|o���qusr�~v�qrx�y|o�t����|y|suxzqrdgh%® �2�(y�u# %�;�$' � '.�,u-sh���$w�
eg�hA@�fCw¿��;�Zk��J�;�|�~�g�;�Z¼H��®
· 	 �,� c��H�¾½ �a® 	 yZsri;o!E|�Tmw® { �a® ��t�s}�«i;o ��cW® º
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